for 


F 


BLECTRICAL REVIEW. 


Vou. LXVII. 


NOVEMBER 25, 1910. 


No. 1,722. 


ELECTRICAL REVIEW. 


Vol. LXVII.] CONTENTS: November 25, 1910, (No. 1,722. ‘oe 
Peat Fuel seo ew 849 
Telephony of the Future vee 850 
Extending British Engineering’ Abroad .. 
Correspondence :— 


Electricity in Agriculture... §=852 


Trouble with a Mine Motor ... eee coe ©6852 
Replacing Diesel Engine by Electric ‘Motor 
Electricity in Mines ... vee §=852 
Woodhouse Steel Casing eee 853 
Smoke and Efficient Firemen (illus.) ... 853 


Our Legal Query Column ... ess 


eee eee eee eee eee eee 


Street-Lighting Costs (illus.)  ... 858 
Openings for Electrical Enterprise in the Canadian North- West 860 
Business Notes © 862 


The General Post Office Power Supply (ilius.) Cooncluded) deo, S68 
Electricity and the Panama Canal.—II., (illus.)... wag we 869 
Notes eee eee eee eee eee eee eee eee eee 874 
City Notes eee eee eee eee eee eee see eee 876 
Market Quotations ... pes 878 
Stocks and Shares ... eco seo 878 
Share List of Electrical Companies eee ee 879 
Exports and Imports of Electrical Goods during ‘Oct., 1910 we. §=881 
Trade Statistics of the Straits Settlements. 1909 “as we 882 


Charges for Electricity ... we ©6882 
ings of Institutions :— 
Telephone Service in America (concluded) .. sos 883 
The Irregularities in the Rotating Field of the Polyphase 
Induction-Motor (illus.) 884 


Institution of Electrical Engineers (Glasgow Section) vie San 
Foreign and Colonial Tariffs on Electrical Goods “<a we 887 
New Patents Applied For, 1910 ... 
Abstracts of Published Specifications ... eee eee 
Contractors’ Column... .. Advertisement pages xxii and xxiv 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
20 BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFICE :—4, LUDGATE HILL, LONDON, E.C. 


Telegraphic Address:  AGEEKay, Lonpon.” Code,A BO, 
Telephone Nos.: Holborn 988; Central 4425 (Editorial only), 

ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Co. 
ADVERTISEMENT RATES ON APPLICATION. 
“Electrical Review” is the =n medium of the Electrical Trades, 

BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain, 


SUBSCRIPTION 2 —Per annum, postage inclusive, in Great Britain, 
6d. ; » £ 8d, ($5.30). To all other countries, £1 10s, 
BINDING. — bers bound, including case, for 4s.each volume, 
Cases Binding can be had, price 2s. 6d. each; post free 2s. 9d, 
FOREIGN AGENTS. — New York: D. Van NosTRanp, 23," urray Street, 
oRonTO, Ont.: Wm. Dawson & Sons, Lrp., Manning Chambers. Paris: 
mes CHEVILLET, 22, Rue de la Banque. Berlin: AsHzn & Co,, Unter 
Cheques and Postal Orders oc pile! Office, London) to be made b 
Mr. H. 4, Ludgate Hill, E.C, 


THE 
UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. BERLY’S). 


1911 EDITION 


NOW IN PREPARATION. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, Londong 


PEAT FUEL. 


Nor long ago a paper was read upon the utilisation of the 
Trish peat bogs, which created a good deal of interest in 
various quarters ; and it is to be hoped that the lamentable 
failure which the Irish people have seen attend any effort to 
use peat upon a large commercial scale in their country has 
not had the excusable effect of quenching the last spark of 
their ambition to be independent of the English and Welsh 
coalfields ; for “failure is a promise of success,” and the 
glory of success may be awaiting us under the next sod. 

The two nations of North America have watched, and have 
taken part in, all the trials, and half successes, and whole 
failures, which have branded peat fuel throughout Europe as 
fit only for the humble hearth, and the present state of 
affairs can be gauged by the remarks of the speakers at the 
fourth annual meeting of the American Peat Society, which 
took place on Canadian soil, as reported by the Canadian 
Engineer. 

The President, Dr. Eugene Haanel, dealt with the 
exploitation of the Canadian peat bogs, which are known at 
present to cover an area of 37,000 square miles. 

In consequence of the great distances between the coal- 
fields and the central provinces, and in view of the alarm- 
ingly rapid destruction of forests, and of the near approach 
to the end of the visible coal supply, it is becoming impera- 
tively necessary to learn how to utilise the peat deposits upon 
a large commercial scale. 

The well-known Canadian Government Report of three 
years ago demonstrated from the world-wide investigations 
which formed its subject matter, that :— 

1. For the economic production of fuel from peat, 
machinery driven by power must be substituted for manual 
labour as far as possible. 

2, That processes invented hitherto for removing the water 
content of the peat by pressure and artificial heat have not 
led to commercial results, and have been abandoned after 
trial. 

Dr. Haanel mentions the Electro-Peat Syndicate, of which 
enterprise Englishmen are not proud; and the Ekenberg 
process, which is still in the experimental stage after the 
expenditure of 200,000 kroner in Sweden to place it upon a ~ 
commercial basis. 

Mr. Tomlinson, in a paper which is destined to become 
classical, laid emphasis on the vital importance of letting 
the peat dry itself while it lies in the bog, and Dr. Haanel 
has the same idea in his mind when he says that the en- 
deavour to accomplish economically by artificial means in a 
short time, what has been accomplished by nature in ex- 
ceedingly long periods of time, namely, the change of peat 
into a substance similar to coal, has so far, apparently, not 
been attended with success, and the outlook i in that direction 


is certainly not encouraging. 
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The Canadian Government has acquired 300 acres of 9-ft. 
peat bog, und is manufacturing fuel upon a commercial scale 
by a method which is said to have proved successful in 
Europe. This is being done with the intention of restoring 
confidence in peat, and we may be sure that’ the thorough 
Canadians - will not relinquish this experiment until success 
has been achieved and peat is in general use where coal is 
not cheaply available for power purposes. 

Some figures of cost are given, but to reproduce them here 
would be to mislead, as Canadian working conditions, 
especially the cost of labour, differ so widely from the con- 
ditions in Great Britain or Ireland; but it would appear 
that an equal quantity of peat, in a calorific sense, can be 
sold near the bog at prices considerably below anthracite. 

Air-dried peat is unsuitable for long-distance carriage, but 
the hopes, long deferred, of the peat enthusiast are founded 
on utilising the fuel in gas producers on the bog itself 
and transmitting power electrically instead of taking it in 
latent form by train. Peat should make an excellent pro- 
ducer fuel on account of its non-clinkering qualities, and the 
high water content after air-drying alone is said to render 
unnecessary the use of an external water supply for gas 
production. 

A Canadian Peat Society has been formed, with head- 
quarters in Ottawa, and we may be sure that the combined 
efforts of the American and Canadian Societies will bring 
forth sooner or later a process of getting peat, which will 
place coal at a disadvantage at the end of a long haul. 

Considering the high cost of steam or producer coal in 
Ireland, and the revival of national prosperity, which is 
apparent to the most heedless, this peat problem cries aloud 
for solution. Cheap power, available in scores of places 
besides the two or three large towns which now form the 
lucky exceptions, would do more good to Ireland than all 
the Sinn Feiners, Nationalists, Orangemen, ll-for- 
Irelanders, and Cattle-drivers, multiplied by a million. 

Ireland’s prosperity should not depend upon the efforts 
of a company which is at the present at best in a 
state of suspended animation, The affair is national in 
the highest sense, and instead of sitting down waiting 
for the results of experiments in Sweden or elsewhere 
on the Continent, a strong Commission, backed preferably 
by private funds, but, if need be, subsidised by Govern- 
ment, should be carrying out experiments on a large 
commercial scale. We believe that in five years’ time 
that Commission would report a clearly demonstrated 
success, and another lustrum would see Ireland rich and 


ugly. 


In concluding our notices of the exhibits 
at the Brussels Exhibition, we wish once 
more to emphasise the value and effective- 
ness of the British showin bringing business. We are informed 
by the Exhibitions Department of the Board of Trade that they 
are still receiving reports of the splendid results obtained by the 
exhibitors in the British Section ; for example, the head of 
a leading London firm that exhibited in the Buildings, 
Decoration and Furniture Section, states that he cannot obtain 
a sufficient number of designers to keep pace with the orders 
resulting from his display in Brussels, and another firm 
in the same line has done business at the rate of £100 a day. 


Brussels and 
Turin. 


In fact, we learn that the English manufacturers are now 
securing a very large proportion of the furnishing business of 
the world, and it is considered that the British furniture section 
showed a much higher standard of excellence than any of 
its foreign rivals. British pottery also has gained recognition 
abroad to such an extent that an enormous amount of busi- 
ness has been done. 

These are not electrical products, it is true.; but it is 
equally true that quality will tell in every branch of 
industry, provided that it is adequately brought home to the 
prospective purchaser, and the only way to do that effectu- 
ally is to show him the goods. Our electrical manufactures 
of all kinds are well able to hold their own in point of 
quality with any that the world produces ; and we need not 
fear foreign tariff walls so long as we are able by excellence 
of material, design and workmanship to leap over them. 

It should never be forgotten that in very many cases our 
rivals are with us outside those walls ; in such circumstances 
the tariff presents no obstacle. We refer particularly, of 
course, to those countries in which electrical manufactures 
are still in their infancy and unable to compete with our 
superior products, and such countries constitute the bulk of 
the world’s markets. 

While we cannot too highly commend the patriotism of 
the numerous exhibitors who, undeterred by the loss of their 
exhibits in the fire, came forward at once with new displays, 
we may reasonably suppose that their alacrity was partly 
stimulated by their appreciation of the commercial results 
that had already accrued, and that it was in some measure 
an indication of their satisfaction with the business secured. 

We confidently hope, therefore, to see all the exhibitors at 
Brussels participating in the coming Exhibition at Turin, 


-which will be more effectively organised, and being in a 


more central position for the Mediterranean countries, few 
of which are actively engaged in electrical manufacturing, 
should prove still more fruitful in bringing grist to the 
British mill. 


Tue address of Mr. J. J. Carty on 


ep tg “Telephone Service in America,” which 
Future. is concluded in this week’s issue, serves 


admirably to illustrate the wonderful deve- 
lopment of telephony in the United States, the enormous 
extension which is anticipated in the course of the next 20 
years, and the extreme complexity of the problem of pro- 
viding the most efficient service possible over a vast area. 
It will at the same time, perhaps, provide a useful corrective 
for the occasional outbursts in the non-technical Press, which 
inform us that the era of automatic telephony is approaching, 
and ornament their fabric of romance with a variety of frills, 
such as pocket wireless telephones, &c. While the automatic 
system has proved serviceable within narrow limits, it is 
inconceivable to anyone who has studied the working of a 
large exchange installation that anything even remotely 
approaching complete automatism is possible on a large 
scale. Mr. Carty, whose company has made an exhaustive 
study of the subject on scientific lines, while preserving an 
admirably judicial attitude, proves beyond question to our 
mind that the manual staff at the exchange is indispens- 
able, though at the same time he shows how the best 
features of the so-called manual and the so-called automatic 
systems can be combined to secure the most efficient and 
economical results. 


In this branch of public service the’ United ‘States must, 


lead the world, for in no other country can investigations be 
carried out on a scale of comparable magnitude, nor can the 
knowledge and experience that they possess be paralleled 
elsewhere. In view of the importance of the address, 
therefore, we havethought it well to give a very full abstract 
of it, for the information of our readers. 
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EXTENDING BRITISH ENGINEERING 
7 


By ERNEST T, WILLIAMS. 


THE question of extending our trade’ abroad is one of ever- 
increasing importance and interest, and applies. in particular 
to British engineering, owing to the necessity for a large 
export business to keep our works at home fully employed. 

That we might do a great deal more business abroad will 
be generally conceded, and this applies in particular to 
electrical engineering. 

Experience on the Continent of Europe and in Asia, and 
first-hand knowledge of Canada, has confirmed the writer’s 
opinion that our methods of exploiting business abroad, 
generally speaking, leave much to be desired. If we are to 
grasp the innumerable opportunities, the sooner a united 
systematic effort is made the better it will be for our 
engineering industries. 

A firm believer in the power of British engineering to 
hold its own. in all open markets and many protected ones, 
the writer. cannot but feel that our apathy is largely a ques- 
tion of ignorance of the many possibilities. Many large 
firms do a big foreign business in a particular country where 
they have worked for years and reaped the harvest of their 
labours. For example, one company does a large business in 
Russia, another in India, and so on, whilst their names or 
manufactures are hardly known in other countries where 
there is an equally good market. 

But, perhaps, even more important are those cases where 
no market at present actually exists, but which could be 
created and developed, for there is a vast field where Nature’s 
resources have hardly been touched. It may be difficult in 

_ England to understand this, but it is none the less true, and 
there are opportunities of getting in on the “ ground floor ” 


~ inmany places which, with the rapid rise of other enterprising 


manufacturing nations, will not exist a few years hence. It 
behoves us, therefore, to be stirring in earnest and without 
delay. 

Even where business firms may be fully alive to the 
possibilities, the difficulty of exploiting more than one or 
two countries on a large scale is great and the expense 
prohibitive, and a large turnover, which. might take years to 
work up, would be required before the main expenses are 
covered. The general result of this is that commission 
agents are usually appointed. Whatever the advantages of 
this system, a little thought will show its defects, and even 
allowing that they should remain, much, in addition, requires 
to be done. 

It would be little use writing on this subject if no 
suggestion for overcoming the difficulty were made. In 
offering a suggestion, it is especially desired that it should be 
clear that no claim is made of having overcome all the diffi- 
culties, or that the scheme proposed is not open to objections. 
On the other hand, if it results in only one step in the right 
direction being taken, the writer’s point will have been 
gained. 

The solution suggested is combined effort. Just as the 
employers had to federate themselves together in the 
Engineers’ Employers Federation to deal with labour ques- 
tions, so they should make a combined effort to ensure that 
British manufactures are placed in a favourable position by 
being brought to the notice of possible purchasers in every 
part of the world. Also the effort should be made to keep 
the manufacturers in touch and sympathy with new develop- 
ments ; and last, but by no means least, to educate and help 
the people of many countries to realise the value and possi- 
bilities of these countries which will in time open up, develop 
and bring trade. This can only be done extensively by a 
combination of effort, as any other method would be inade- 
quate and too costly to be borne by individual firms. 

Just as combining on questions of employment has re- 
sulted in much good, so combining for advancing British 
engineering abroad will benefit companies individually, and 
British trade as a whole. The keen business managers 
cannot be too alert to take up and act on this suggestion, 
for its full consideration and investigation would undoubtedly 
result in some combined. action being taken for the purpose 
in view. 


Let us assume for a moment that a British Engineering 
Trade Federation were formed with-the object of exploiting 
the.world’s markets, and bringing suppliers and consumers 
int business connection. The very meeting of the repre- 
sentatives from time to time to discuss the subject would be 
productive of good. Presuming the firms who were members 
of the Federation were prepared to make a serious financial 
effort to carry. out their object, it would be but a question of ~ 


time ‘and organisation before there would be a head office .- 


and directing staff in London, and highly trained, well paid 
smart business engineers in every country in the world. 
These representatives, besides keeping quite up-to-date in 
engineering progress and the latest products of the members’ 
works, would study the country, language, people, business 
methods and habits. , They could also act as reliable and 
expert mediums between the English manufacturer and his 
foreign customer thousands of miles away. 

For the sake of illustration, take one country alone— 
China : how many engineering firms have their’fully-qualified 
expert engineer who can speak Chinese and who knows the 
country and people well ? And yet there are, and will be, great 
openings in China for extensive engineering work. As I 
write, a large number of business men from America are 
passing through Hong-Kong on a tour of China and the Far 
East, to gain a personal acquaintance with the various ports, 
and as an advertisement, for it will prove to the Chinese that 
the United States business men are prepared to go to con- 
siderable trouble to do business with them. 

Again, take Canada, which is opening up in a way which 
is difficult to realise without travelling through the country. 
Is it creditable to British enterprise that it is a general com- 
plaint in Canada that so many orders have to be placed 
away from England because the British manufacturer does 
not keep in touch with the Canadian market and is not on 
the spot to deal with the requirements of cases as they arise / 

In the development of the scheme outlined it will be 
observed that ultimately the cost would be heavy, for it is of 
little use sending out any but the best men as we must do the 
thing .horoughly. On the other hand, there would be many 
firms to bear the cost, and it is important to remember that 
there is a larger margin of profit on foreign than on home 
trade. Then, apart from the general subscription, it would, 
no doubt, be arranged to divide the expenses in proportion 
to the benefit derived from the Federation. 

There are many other ways in which combined action 
could be taken which would be less costly, and whatever 
might be done would first require to be freely discussed and 
systematised. For the latter reasons, the writer has refrained 
from drawing up any definite scheme, as that would be only 


_a detail, though an important one, in the later organisation. 


It is desired to point out again that the main reason 
for this article is to propose united action for the advance- 
ment of British engineering abroad. If this could be 
once arranged, the best form such action could take 
would be a matter for development, but whatever was 
done, if it tended to secure the object in view, it would 
result in establishing our industries more firmly, and be to 
the general advantage of British capital, labour and 
enterprise. 

Finally, let us beware that we do not put off taking 
this or some similar step until it is forced upon us by the. 
energy of another nation, when we should have to regret 
not having been first in the field. : 


Large Electric Clock.—On Friday last, at the Free 
Trades Hall, Leicester, a company of about 50 friends of MrssRs. 
Gent & Co., LTp., sat down to a dinner round the face of the large 
electric clock that is to be installed in the new offices of the Royal 
Liver Society at Liverpool, at a height of 220 ft. from the ground. 
An illustrated description of the clock appeared in our issue of 
October 2Ist, :p. 650. The clock was originated, designed and con- 
structed entirely in Leicester. On Friday evening last the staff 
of the firm held a soirée round the clock face, and an impromptu 
concert followed. : 


Street Advertising.—Mussrs. R. N. Cunnivena and 
Co., an electrical engineering firm of Edgware Road, N., are 
using on the streets, as a novel advertisement, a tricycle on which 
the rider sits between two halves of an electric lamp bulb. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot: appear until 
. the following. week. Correspondents hould forward their communi- 
cations at the earliest possible moment. No letter can.be 

we have the writer’ 8 name and in our possession, 


3 


‘discussion pertaining to “ Municipal 
Wiring,” self-consciousness of the officials of private 
supply companies and municipalities has been apparent. 
Those correspondents who have such wonderful faith in these 
officials appear ‘to imagine that their knowledge is far beyond 
that of the contractor, and that it is only possible to obtain 
correct and efficient installation work under the gnidance of 
am official. 

Having been in contact with the irreproachables, ¥- have 
come to the conclusion (not prejudiced) that it would be well 
for consumers, as a whole, if the officials’ knowledge was ‘all 

that it is represented to be. 

I contend that a genuine contractor can exeniité work with 
as. much competence as a municipality, besides, “ have not 
contractors capable men upon their staffs?” Men -with 
practical experience and technical knowledge, who are more 
useful to the electrical profession than men who, in the-main, 
get their positions through some: outside influence, and. cer- 
tainly ‘not upon essential qualifications. 

In conclusion, I: would like to add that J am -not a con- 
tractor, but have experience of the trade, practically and 
technically, and anak d welcome a law that would compel 
qualification before positions were filled, as at present, by 
* incompetents,” whose one aiin appears to be to bind con- 
sumers unfairly by bewildering agreements, which ultimately 
cause the power consumer to realise after a-detinite period 
that electricity is not always the cheap boon that it is repre- 


sented to be, and should he, to the detriment of the. progress :. 


of electrification, 
Ellera-sty Tes. 


London, N.E., November Vth, 1910. 


Electricity in ‘Agriculture. 


_ A client of mitie has asked us to give him iiformiatton’ 


regarding the application of electricity to agriculture, 
particularly hop cultivation. 

I believe that articles have appeared in the E.Ecrricat 
RevIEW, from time to time, giving details of experiments 
tliat have been made, and. statistics: of ‘the results obtained 
from adjacent crops with and without the-use of electricity. 
T ‘should be much obliged if. you would refer. me,to.the 
numbers in which these articles have appeared. : 

Can any of your readers’ tell_ me whether this application 
of électricity has been’ carried out, commercially in this 
country ? 

I shall also be glad to hear of any firm of engineers who 
have already fitted up such an installation, and who ‘are ina 
position to undertake such work.’ 


[ Articles on this subject: have appeared i in the ELEcTRICAL 
Review of. July,17th, 1908, and January 15th, 1909, as 
well as numerous short notes. —Eps. E.R.}. 


Trouble with a Mine Metor. 


Presumably, the motor in question is a direct-current 
series-wound machine. 

On. the face of matters, it would appear that some portion 
of the winding was unable to withstand the strain imposed 
on it due to “earthing” the- frame of the motor ; or, as.a 
more favourable alternative, that doing this brought ‘into 
prominence some -pre-existent insulation defect. That the 
breakdown was not primarily due to.a defective-armature. is 
upheld by. the fact that the putting-in of a new one did not 
permanently improve matters. © ~ 

With regard to the field, this may be coupled dite on 
the “ live ” or the “dead ” side ; -but the latter alternative.is 
eansidered, since: it & seems to offer a more: ready explanation: of 
the effects. noticed, 


Sunderland, November 18th, 1910. 


In. this case, a ré-cicistiat field breakdown ra the frame 
prior to “earthing,” would be probably unobserved, and the 
motor would work quite satisfactorily, with no direct indica- 
tion of the existence of the fault.. “Coupling up” the 
earth-wire, however, would immediately result in the shunting 
of a portion, perhaps all, of the field coils, this being 
dependent on the position of the fault... As a result of this, a 
higher armature current “for. a. given .demand from the 

armature shaft would be required, and: excessive heating, 
‘sparking and final giving way of the armature would follow, 

Another feature which: points to field trouble of this sort 
is the fact. that the coils are actually burned out before the 
“ cut-off ” device operates. This device being assumed set 
at a reasonable overload, points to gradual “ heating up” and 
final breakdown; -not. an instantaneous br eakdown, for in 
this case no-serious damage would be likely to occur. 

-If the new armature was put in with the field in this 
condition it would naturally break down at its weakest point 
sooner or later. This, in the- case jin question, appears to he 

at the slot ends. 

The only remedy would be to test the insulation of the 
coils, &c., and remove, thoroughly re-insulate, and .re-varnish 
them should such a course be warranted. 

Reference to inferior insulation or design, atmospheric 
action, &c., need not, I think, be entertained, since the facts 
presented seem to point in the direction indicated. 

Should the motor in question be a shunt-wound, machine, 
an almost identical reasoning to the foregoing. would 


apply. 


W. T. Hilder, 


Replacing Diesel Engine by: Electric Motor. 


Referring to my letter which you published this week, ° 


regarding the replacing of a Diesel engine by an electric 
motor, I “find that a clerical error has crept in relating to the 


installed in this town—/.e., instead of 1,360 B.H.P., 


this should have been 1,630 B.H.P. 
this correction. 


Will you please note 


J. Houston. 


Eleetricity in Mines. - 


Having seen in the current issue of the Zion and Ca 

‘rades’ Review a report of the discussion in reference to 
‘What Ought. a Colliery Electrician to Know,” which 
took. place.at Manchester on October 29th, I should like: to 
make~a few comments. 

Some gentlemen made very sensible suggestions ;° other 
made some absurd ones. This is one of. them—* The elec- 
trical engineer at a colliery would eventually come to have 
entire charge of the whole of the machinery, and the purely 
mechanical engineer as such would become obsolete.” 

Now, colliery electricians, beware !- This sounds all right ; 
but I, as a colliery. electrical: engineer, not a jack of all 
trades, ‘or & manager’s son, or an enginewright, tell you again 
to beware. I am a friend of all colliery electrical engineers, 
and not .a-wolf in shieep’s clothing. What will come to pass 
if you:are not careful is this: Electricity has come to the 
front very miuch lately, and if the colliery electrical 
engineer is at all likely to be taken notice of, and his 
position as an official recognised, it will not be the present 
electrical engineer who will get the job, but the engine- 
wright, his son, or the manager’s son. You are walking 
into danger with your eyes open. It will pay the colliery 
people to do this kind of thing. Those who have the 
money can send their sons away to take technical instruction, 
and, perhaps, a couple of years’ practical work, and when 
they come back to the colliery put them in full charge, and 


' make the practical man bear = brunt, and suffer for his 


mistakes. 

“Colliery ‘electrical’ engiiiéers, ‘at’ the present time, take 
warning—value your positions, if you have good ones; 
keep your information to yourselves, but apply your best 


‘knowledge and‘ labour to’ your work to promote the well- 


being of electricity in mines and extra safety. But beware 
of brain-picking vultures. A mechanical engineer has plenty 
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to do to mind his department.; the same applies to the elec- 
‘trical man. We do not want a figure-head at a colliery ; we 


have plenty with the manager. But what we do want is 

0d working engineers in both departments. How could a 
man with full charge of everything ‘do’ his duty ? ~he 
could not examine~ all the electrical machinery 
in and. about. a’ mine; he would. have to hold 
someone else responsible, so what good would he be ? — I say, 
let the mechanical man look after his ropes,-cages, shafts, 
chemical works, coke ovens, screens, his joiners, black- 
smiths, enginemen, and keep them in order, and he will 
have plenty to do. The. poor colliery electrician is 
crushed down enough without trying to crush him out 
of existence—let the poor chap have full charge of the 
electrical. plant, give him a wage to live on, and hold 

I hope that the Government will compel every colliery to 
have a good practical mechanical engineer, and a good 
practical electrical engineer, each to be supreme in his own 
department, and more electrical inspectors, that’ is what we 
ought to have. ~ Myself and the mechanical engineer at our 
colliery have both had our hands full lately contending with 
the work in our own departments. We have been very near 
working night and day, and we have arrived at the con- 
clusion that any person who suggests that one man should 
do both: jobs-ought-to be shot. -But then, of course, we -are 

Anyone who-has. any. knowledge of .a colliery knows that 
there is always: a lot. of.machinery to keep. moving from 
place to place—main and tail-haulages, conveyors, pumps, 
&c., underground. We always make 
it a practice for the mechanical engineer 
to shift his part of the: machinery, and 


This-opens up the possibility of schedule quotations on a 
really sound basis; as:the amount ‘of each-sized wire can be 


measured accurately, quickly, and without friction between 


the contractor .and-engineer. .-.. -.~ -. 

I have-recently had carried out a-medium-sized installation 
with this material, and-I-am more than satisfied with the 
result ; and any future work of this: class I shall offer at a 
fixed labour charge, with a price-list of materials, or fixed 
allowance on prime costs. 

Percy Good. 


London, S-E., November t6th, 1910. 


SMOKE AND EFFICIENT FIREMEN. 


Ir is so often declared that inefficiency and smoke are inseparable 
that a concrete instance of the opposite truth, as it appears in the 
Engineering Magazine from the pen of Mr. J. A. Switzer, may not 
be out of place. The special case is that of a large cotton mill in 
the Southern States of the U.S.A., wherein a battery of four Scotch 
boilers was put down and’ ‘equipped with Hawley down-draught 
furnaces for soft coal burning. The fireman who had the job 
appeared unable to prevent smoke, and ultimately tests were made 
by the Department of Mechanical Engineering of the University of 
Tennessee. Two tests on successive days were made. The plant 
included, as above; four Scotch marine-type boilers, a- feed heater, 
and a Green economiser. Natural draught was used, the chimney 
being 152 ft: high. The power required was 600 to 700 H.P., and 
only three boilers-were in use. The fireman added fuel at com- 
paratively long’ intervals, and frequently added green coal |to’ the 


the electrical engineer to get into posi- aa 

boxes.  Then,. again, coal - cutting 

machines and. drills come’ to: the surface ge 

for repairs. It requires a good practical 

electrician to see that these are in good am 

order and electrically tested before . going moke Chart Boller Test No.2 

down the pit. What price-the mechanical 

man doing this class of work, and some- i I 

thing going wrong with the mechanical Ze 

screens or pit shafts that he ought to 

attend to? know there are some 8.00 10.00 11.0 12.00 
= ime 


mechanical men who fancy that.they know 
everything about electricity that is worth + 
knowing. But I have -been -in the 
electrical. profession. a number of. years, and. find 
very ignorant yet: and | also find that some persons 
who have written letters to the. ELectrricaL Revirw 
under the style of colliery electricians -are engine-wrights 
One must be a good pitman and a fair inventor to be a 
colliery electrical engineer, and: it takes me all my time to 
look after my electrical plant and keep everything: in 
order, and keep my eye.on spares and replacements, designing 
systems of working, taking note of precautions to add to 
safety, seeing that’ my men keep the eléctrical machinery 
clean and instructing them, installing new and_-refixing old— 
in fact, minding my. work and leaving the mechanical man 
to mind his. If colliery electrical engineers are going to: be 
shaken by the hand, and have a knife pushed into their back 
at the same time, the sooner they arrange to have a meeting 
to consider the pros and cons amongst themselves, brought 
about through the good offices of. the Editors of the Exxc- 
TRICAL REVIEW, who have always been our staunch friends— 
the sooner the better. 
Cromwell. 


‘Woodhouse Steel Casing. 

In your: netice of this: material you did not mention’ one 
great advantage—that to the consulting engineer. - 

The whole of the wiring can be completed before an 
portion of the cover is fixed. Inspection can then. be made 
as to. size. of. wire, quality, colour, correct connection. of 
switches, and workmanship, and there can be no improper 
use of joints. The covers'can then be put on as the inspec- 


under. grate,a proceeding which; he stated, could net be avoided, 
owing. to large steam demand. Ringelmann's smoke chart was 
employed for gauging the smoke, The first day's load-was 647 
boiler H.P.; the second day was dark and stormy, and the extra 
light required brought the power up to 690 boiler H.P. A different 
fireman was employed. He fired on the little-and-often principle, 
placed no green coal on the under grate, and used a slice-bar care- 
fully to the upper grate so as to avoid shaking down any coal from 
which much gas remained to be distilled. Combustion was carried 
on nearly without smoke, despite the heavier load, and the 
following table shows that this happier condition was secured with 
several. disadvantageous circumstances, yet with very considerable 
economy. Indeed, the economy of fuel was about 13 per cent. : 
the report before us says 25 per cent., but we cannot see how this 
is made out. 

Curiously enough, there is-very little difference in the two days 
in the amount of CO, produced, Actually less coal.was burned on 


First trial. Second tria 


Duration of trial, hours eee eee des il 11 
Steam gauge, pounds ... 136 133°2 
Draught gauge, inches of water dee O'447 
Temperature of flue gas (before passing econo- 

miser), degrees... 480 448 
Temperature of flue gas (after passing econo- 

Heat value of coal, B.TH.U. 13,234 13,017 
Total coal consumed, pounds ... eee 27,015 25,418 
Total refuse, per cent. ... 12°7 
Per cent. in flue gas 7°34 7°50 


Total weight apparent evaporation, pounds...234,586 249,934 
Equivalent evaporation per pound of fuel, : 

from and at.212°°... Ge 9°22 10°9 
Equivalent evaporation per pound of com- 

bustible, from and at 212° per oad 10°54 12°2 
Boiler #.P. (314 lb. equivalent evaporatio: 

Efficiency of boiler and grate, percent. .. 


1 
rame | 
is 
dica- 

the 
iting 
cing 
Lis, a 

the | | 
jing, 
OW, 
sort | 

the | 

set 
ine, 
uld | 
ok, 
ric ; 
he 

P., 

al 

to ‘ 

| 

rs | 

e 

| 

n 4 

e 

il | 

is 4 

q 

g q 

4 

n 

t | | 


854 


ELECTRICAL REVIEW. (Vol. 67. No. 1,722, Novemsun 25, 1910, 


the second day, though the load was greater and the coal of less 
calorific value. The fuel saving, at 6s, 3d. per ton, amounts 
annually, it is said, to over £300; but, again, we cannot see how 
about 1,6001b. of coal per day can amount to $1,544 per year. 
There is, however, a substantial economy secured without any 
additional expense. The actual coal economy in cash is-about a 
third of that given in the article, unless our own calculation is 
also widely incorrect. 

The figures shown on the previous page appear strongly to sup- 
port the writer’s contention that a mere ability to heave coal 
does not in itself constitute a sufficient endowment for a boiler 


attendant. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 
of the paper only.) 


‘“ DAMAGED ” writes :—“ A fire has lately occurred on the premises 
of one of my consumers, destroying our meter, fuse-box and cable. 
The meter is hired out by us to the consumer, ‘and the other 
apparatus is our property, as we do not charge for making house 
services. I cannot see that the Electric Lighting Acts or our 
Special Order give us powers to charge a consumer for damage ; I 
have, however, made a charge, and this is disputed by the consumer. 
Will you kindly give me your opinion as-to whether I have 
powers to make such charge under common law or the Electric 


Lighting Acts.” 


*,* Our correspondent is probably right in saying that the 
Electric Lighting Acts make no provision for the point which he 
raises. Had a liability been imposed on a consumer, it would be 
contrary to the well-known principle laid down by the Statute 14 
George ITI, c. 78, which provides that : ‘‘ And it be further enacted, 
that no action, suit, or process whatsoever shall be had, maintained, 
or prosecuted against any person in whose house, chamber, stable, 
barn,-or other building, or on whose estate any fire shall, after the 
said 24th day of June, accidentally begin, nor shall any recompense 
be made by such person for any damage suffered thereby ; any law, 
usage, or: custom to the contrary notwithstanding. And, in such 
case, if any action be brought, the defendant may plead the general 
issue, and give this Act and the special matter in evidence, at any 
trial thereupon to be had ; provided that no contract or agreement 
made between landlord and tenant shall be hereby defeated or 
made void.” 

Of course, if negligence could be proved, the law would be other- 
wise, for the statute must be taken to apply to fires which are the 
result of chance or incapable of being traced to any cause, but not 
to fires which, though they may be accidental as contra-distinguished 
from wilful, are occasioned by negligence or want of reasonable 
care, (Filliter v. Phippard, II Q.B. 347.) 


LEGAL. 


GRIFFITHS AND ANOTHER 1. BENN, 
(Continued from page 818.) 


CONTINUING on Tuesday, November 15th, Mr. F. E. Smiru, K.C., 
said that the overhead system of electric traction was objected to 
by the borough councils, and the conduit system cost £7,000 a mile 
more than the plaintiffs’ system. TheG.B. system had worked well 
at Lincoln for five years, and all the onerous conditions laid down 
at the time of the contract had.been fulfilled. But in London, 
from first to last, it had never had a fair trial. Defendant had, 
for purposes of his own, chosen to connect the plaintiffs with the 
Moderate party, but as a matter of fact, the Progressives, while in 
power in 1906, were feeling the need of a cheaper system than the 
conduit system, and that of the plaintiffs was being inquired into. 
In 1907 the Moderates came into power, and liking the plaintiffs’ 
system, asked them to quote a price for cars. Believing that they 
were going to have the installation of the system, plaintiffs quoted 
£70 a car, which yielded them no profit. The question of con- 
struction, however, was in the department of Mr. Fitzmaurice, 
the Council’s chief engineer, who had had a difference with Mr. 
Griffiths, and stipulated that neither he nor Griffiths & Co. should 
have anything to do with the construction. Finally, it was agreed 
the plaintiffs should have royalties.of £500 a mile, to be reduced to 
£250 after 20 miles, and to £150 a mile after £20,000 had been 
earned, the construction being carried out by Dick, Kerr & Co., and 
the cars being equipped by the G.B. Co. under the supervision of 
Mr. Fell, the Council’s chief officer of tramways. Plaintiffs had 
no voice in the way in which Dick, Kerr & Co. might carry it out. 
The experiment was disastrous—the contractors made a series of 
serious mistakes. The access boxes—designed by the L.C.G:—were 
so designed as to come in’ contact with any scrap iron carried by 
the cars, and so short-circuits wére-frequently. created: Mr. Bedell 
pointed out the mistake, but-only got a-reply to-the effect -that-the 
Council had its own design. Mr.. Fell -would=not-. adopt; 
the cars, the magnets as designed ‘by the plaintiffs... On-‘half- 
a-dozen fundamental points the knowledge. and experience: of the 
plaintiffs was brushed aside, and the accidents they anticipated were 


the result. He (counsel) said that the plaintiffs knew, and had 
warned the Council, that the line was foredoomed to failure, and had 
remonstrated against its being opened for public traffic. However, 
on June 25th, 1908, the line was opened with the consent of the 
Board of Trade without a single one of ‘the defects being altered, 
On July 20th plaintiffs offered to take the matter over and put things 
right, but on July 21st the Council decided to abandon the system, 
On July 22nd the plaintiffs offered to put the electrical equipment 
of the track in an efficient state and maintain it so for 12 months at 
their own. expense, provided the Council would equip-the cars 
according to their designs. under supervision provided at: the 
plaintiffs’ expense, and would refund the cost not exceeding 
£2,500 if they continued to use the system after 12 months. After 
further correspondence, the Council .decided to employ an expert to 
look into the matter, and eventually Mr. Mordey was appointed, 
and reported that all the deficiencies were remediable, and 
that the working could be rendered efficient and safe. He 
recommended that a trial should, be made after certain altera- 
tions had been made. On July 23rd, 1908, just before Mr. Mordey 
was called in, an article appeared in the Daily Chronicle, headed 
“Stud Tram Fiasco. How London was saved from a great 
peril. A £500,000 scheme, by Sir John Benn, M.P., leader of the 
Progressive Party.” The letter from the defendant to the Zimes, 
which was alleged -to contain libellous matter, appeared on 
December 24th, 1908. It was an answer to a letter of Mr. Pilditch, 
disclaimed any-association of the Progressives with “this disastrous 
experiment,” but denied that the defendant made “the live stud” 
question .a party question, and charged Mr. Pilditch and his friends 
with having made ‘live studs” a party question. The alleged 
slanders were four in number—two -were in speeches made at the 
L.C.C., one from a speech at-a public meeting in the Mile End Road 
on December 11th, 1908, and one from a speech at.a house dinner 
of the National Liberal Club. . ; 

On Wednesday, November 16th... Mk. SMITH, continuing 
his address, said that on December 28th, 1908, aa agree- 
ment was made between the Council and the plaintiffs 
by. which the latter were to install a. portion of the system, 
at their own expense,: for the purpose of trial tests, with an 
arc-killing device. All the work was to be done to the satisfac- 
tion of Mr. Mordey, and payment was only to be made if the L.C.C. 
adopted the system with the approval of the Board of Trade. That 
agreement was the best possible test of the plaintiffs’. confidence in 
the G.B. system. They found that many of the studs had been 
laid too low, so that the contacts were too near the cable, and 
various other defects. The first trial was run on March 5th, 1909, 
in a snowstorm and blizzard, and Mr. Mordey said that the day was 
so bad that the plaintiffs would have been justified in refusing to 
make the test run. However, the run was made. Mr. Mordey 
stated in his report that he was satisfied with the system, giving his 
reasons, and recommended its continuance by the Council. The 
issue, said counsel, was whether the defendant was right in saying 
that the system was a bad one. - 

Str E. CLARKE said the jury would have to decide the question 


‘whether the defendant, on the reports before him, was justified in 


saying what he did upon a public question of great importance. 

His LorpsuHIP said that the defendant must get his facts right 
first. He had not expressed an opinion asan opinion, but had stated 
facts as facts: 

Mr. SMITH said that Mr. Mordey’s report was considered by the 
Council Committee. Mr. Fell, the chief officer of tramways of the 
L.C.C., reported that he was not satisfied with the test. It was not 
to be expected that he would be satisfied, because the plaintiffs-had 
stated that most of the errors in working in the past had been due 
either to him or to other departments of the Council. For instance, 
salt had been put on the track, which was abominably unfair, 
because it increased the leakage and the difficulties generally. 
Such a reign of terror had been produced by the statements of the 
defendant, in his political addresses, who had made a pure question 
of, municipal administration a hot party question, that the Com- 
mittee advised the abandonment of the system. In consequence of 
these libels the plaintiffs stood before them as ruined and broken 
men. They had lost £27,000 in royalties alone ; they had no con- 
tracts and their patents had been allowed to lapse, as it was not 
worth while keeping them alive. 

Mr. STANLEY CLEGG said the G.B. system was employed in 
Lincoln. No-live studs had been left undetected on the Lincoln 
system. In the G.B. system as laid down at Lincoln, the collection 
of the current was steady and the consumption of electricity below 
what had been stipulated for. The system was opened in Lincoln 
in 1905, and was laid by Messrs. Griffiths, The stud heads 
were placed in granite setts, and the system had not suffered owing 
to the heavy traffic passing over it. Much of that traffic was 
hauled by tractors. He had had no experience of people suffering 
shocks since the system was opened for public traffic. At the first 
moment the current was put on the line there happened to be @ 
pony standing on the only live stud in the. system, but the pony 
worked for years after that. The working cost of the system was 
reasonable. He was of opinion that if the sys had been in- 
stalled in the Mile End Road as it had been installed in Lincoln, it 
would have been satisfactory. Describing some experiments he 
made, he raid he had used the worst_mud he could find in Lincoln 
-uponsome‘of the studs, but it did-not-prevent the studs-working. 
‘He got: some mud from the Mile End:Road,-and tried it upon the 
-stnds in Lincoln’. He found- that: the Lincoln mud caused iess 

‘leakage of: electricity than. the:Mile- End--mud, but the leakages 
-were not:great: The use of salt was strongly against surface-contact 
systems. Salt. had only been: used once -in Lincoln, and that was 
without his knowledge. The Lincoln cars.could. each: seat 50, but 
they had carried 120 people without interfering with the efficiency 
of the system. Many deputations from towns and cities had come 
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+o see the system before Sir John Benn had attacked it, but none 
had come afterwards. The Lincolnsystem had now been granted a 
rmanent certificate of safety by the Board of Trade. 

Mr. BENJAMIN HARRY BEDELL, the inventor of the system, said 
he was now manager of the business of Mr. Griffiths. The 
beginning of the system was in 1901, and he spent three or four 
syears in perfecting it.. The patents were as far as possible taken out 
inthe joint names of Mr. Griffiths and himself. He was to receive 
-10 per cent. of the profits, and Mr. Griffiths the remainder. - He then 

ded to describe: the system, which cost’ 15 per cent. 
more than the overhead system, and the slot conduit system 
generally used in London cost two or three times as much. The 
overhead system was more dangerous than his system, and there were 
dangers in the slot conduit system. The chief of these was that 
drivers tended to rush over the dead parts, and so caused an 
enormous number of street accidents. The annual cost of main- 
tenance on his system was about £20 to £30 per mile. The cost 
for the slot conduit system was well over £100 per mile. The overhead 
system cost anything from £10 to £120, or £130 per mile per year. 
There were mistakes made in installing the system in the Bow 
Road, and these mistakes were in part responsible for the failure of 
thesystem. Witness detailed at great length the negotiations with 
the London County Council, which refused to allow Messrs. 
Griffiths to lay the track themselves, and gave the work to one of 
their own contractors.- The London County Council did not use 
the G.B. access boxes, but put forward a design. of their own which 
had the metal work too high in the road.. These boxes were not air 
tight, and proper ventilation eould not on this account besecured. The 
conduit of the G.B. system was ventilated by a blower at one end. 
When the metal part of the access boxes.was set too high it inter- 
fered with the collector andthe magnet. Any scrap iron the chain 
had picked up made contact with the metal work, and a certain 
amount of leakage occurred. The access boxes were also placed 
too near the tie bars and the earthed metal work and short-circuiting 
took place. No difficulty in connection with the access boxes had 
arisen at Lincoln. He recommended that the sump pits should be 
made of galvanised iron as at Lincoln, but they were made of con- 
crete and were much larger than they needed to be. The concrete 
allowed gas to get in, with the result that there were explosions. 
The pipes-for pumping them out were not supplied with caps. Coal 
gas got in, and the covers blew’ up... Each cover weighed about 
i cwt.. No trouble had arisen in Lincoln with regard to these pits. 
The cable insulators were, in a number of cases, inserted in posi- 
tions where they were likely to crack and cause dead short-circuits. 
It was some time after the cars started running in the Mile End 
Road before the L.C.C. installed a blower to ventilate the conduit. 

For the junctions there was a special type of stud—a resistance 

stud. It was desirable that the cars should take no more current 
than was necessary at these points. Mr. Fell, of the L.C.C., 
told him that the L.C.C. cars would move with 40 amperes. 
On his own authority he put the current at 60 amperes. 
He now knew that 100 amperes would have been-a good figure. 
The special studs were necessary because of the car having to 
cross rails. The result of the mistake in the particulars supplied 
to him was that if a car stopped at a crossing, the car would not 
move with the current it drew from the studs there. The drivers 
left their controllers on, and having stood for some time a driver got 
the current, for the resistance had become red hot and burned out. 
Off the driver then went, leaving a stud alive, the bottom end of 
which. would be molten metal. Live studs were caused in this 
‘way inthe Mile End Road. Through this there was an accident to 
a horse. About 100 of these special resistance studs were made for 
the Mile End Road. 
On Thursday, Mr. B. H. BEDELL, in his evidence, stated that 
Mr. Fitzmaurice, the chief engineer of the L.C.C., devised what he 
considered were improvements in the studs for the roadway. To 
this modified type of stud, the witness said there were objections 
which were insurmountable. It was a ‘‘ ridiculous stud.” 

Sir EDWARD CLARKE, on behalf of the defendant, objected, but 
his-LoRDsHIP allowed this part.of the evidence on the ground that 
it-was part of plaintiffs’ contention that the: system was a 
failure because of the interference’of-the ~ 

Regarding the equipment for the cars, WITNESS stated his firm 
made several estimates. The first estimate was for £70, which was 
exceptionally low, because his firm expected to get the construction 
of the whole system. On July 16th he wrote to Mr. Fell, and 
quoted for 40 G.B. car equipments. The cars were already equipped 
for the slot conduit system. This quotation was, he thought, for 
£99, and Mr. Fell said this was about £30 higher than he had 
expected. Mr. Fell said the G.B. firm had written a letter 
stating that, in consequence of the London studs being 6 ft. 
apart instead of 9 ft., as at Lincoln, the cost of the car 
equipment would be reduced by one-third. Witness said ro 
such letter had been written. The firm lowered its price to 
accommodate Mr. Fell, to cost price, provided that it had 
no responsibility for the effect of modifications in design. The 
design was a joint production. The firm supplied what it con- 
sidered a suitable design, and was compelled to modify 
that design by the tramways department, which had strong 
views about alterations in. the brake gear and trucks of 
the cars: When the firm asked for measurements they were 
given only approximate measurements by the L.C.C. The firm had 
no veto over or control of the design. - In the cars they were 
required to equip, the most valuable part of the space underneath 
was taken up by the plough gear for the conduit: system and a 
plough carrier. As anything else fitted had to take a back seat, it 
was almuch more difficult thing to fit magnets to the L.C.C. cars 
than to the Lincoln cars. The same cars were to run upon the slot 
conduit system. at the Aldgate end, on the G.B. system, to 
Bow Bridge and thence on the overhead system. To design a 


proper magnet it was necessary to get an assembly drawing of the 
underpart of a car, and though they asked for it, they never got it. 
Therefore they made a wooden model to the approximate dimensions, 
with which they had been supplied. The model was placed on a 
car, and six weeks afterwards they received a letter from Mr. Fell, 
saying that the model.did not fit at all. He found that the 
L.C.C. workmen had taken the model down and put it 
up again at the wrong- end-- of. the car. The magnets 
were all made as_Mr. Fell ordered with the gun-metal in them. 
Someone on the L.C.C: staff designed the safety breakers, and these 
did not work efficiently. If the breakers had been efficient, as 
they were at Lincoln, there would have been no difficulty about 
live studs in the Mile End Road. The magnets on the cars were too 
weak, with the result that there was a great tendency for the studs 
to remain alive because of the “ knock off” action not taking place. 
It was found on one of the runs, that the L.C.C. cars got up a swing 
which interfered with the efficiency of the collector. He deadened 
the swing of the collector by rubber buffers. Mr. Fell said 
the buffering was no good. He said two magnets were absolutely 
essential to the proper working of the system. Witness had never 
used two magnets at Lincoln. Mr. Fell had two magnets put on 
the cars. He made a second magnet himself. Witness considered 
that the preponderating cause of live studs. on the trial runs was 
weak magnets. Relations between witness and Mr. Fell became 
strained about this time. . Witness addled that none of the defects 
which the trial runs revealed were due to his system as a system. 
He was responsible for noneof the defects. The magnets made by 
the L.C.C. were so changed that it was impossible to recognise 
them for his. He offered to put men on the track to look after 
it, but the contractors who laid down the track objected. He 
protested against the track being opened for public traffic 
in the condition in which it was, and through his 
solicitors asked for a formal assurance that it would not 
be opened until his demands had been complied with. The L.C.C. 


‘ paid no attention to his protests. Sir John Benn was a member of 


the Highways Committee to which a copy of this protest was sent. 
The majority of the studs which became live had been damaged by 
weak magnets. Mr. Mordey found many of the studs were kept 
alive owing to arcing. The idea occurred at. the time to witness, 
but from what he had been told of the result of tests by L.0.C. 
officials, he did not think there could be enough leakage to cause 
an arc. Years before, when the system was first being experi- 
mented with, it had occurred to him that live studs might be 
caused in that way, and he had devised a simple preventative, 
which he had never had to use either upon the experimental track 
at Ilford or at Lincoln. The difficulty created by the frequent use 
of salt in the Mile End Road was a new difficulty, but he was quite 
prepared to deal with it. 

On Friday Mr. BEDELL again entered the witness-box. He 
stated that the two magnets which were placed upon the 
cars, were very productive of what had since been called leakage 
live studs. The two magnets were only about 6 in. apart. 
When the first of the pair of magnets had passed over a stud it 
would leave it just rising when the second magnet would come on, 
and the result would be a leakage arc, which would not be broken 
in the short interval. There would be a tendency to make the 
carbon part of the stud and the cable very hot, and that was a pre- 
disposing cause to the maintenance of an arc. When the second 
magnet left, the carbon was hot and the cable hot, anda very small 
surface leakage would, under these conditions, make a leakage arc 
between the hot carbon and the cable, which ought, under normal 
conditions, to be cold. The carbon and the cable would not have 
become heated had the cars been equipped with his magnets. 
In the experimental 4 mile which the G.B. firm overhauled, and 
which worked successfully, none of the suggestions made by Mr. 
Mordey in his first report to the L.C.C. were adopted. It was not 
necessary to pull up a live stud unless there was some mechanical 
defect in it.~ In the 3-mile track at Lincoln they had 20 or 40 times 
a year to pull up studs. It only took about five minutes to extract 
astud. ‘The G.B. Co. varied their original agreement, so that unless 
the liné remained running for one year they would not be entitled 
to royalties. They overhauled the 4 mile of track to show that the 
defects were not inherent in the system, but were due -to their 
recommendations not having been carried into effect. They found 
that not 50 per cent. of the studs had the distance between the carbon 
contact and the cable accurate. They raised the studs by packing. 
They did not do anything with the special work, for that was ex- 
cluded from the agreement. They made a new magnet for an 
experimental car, and to this car they fitted two arc killing devices. 
On March 5th, when the first of these trial runs was to take place, 
there was so much snow that they could not take out the testing 
truck, which tested each stud separately, before the current was 
turned on. There was salt put down upon the track, and the con- 
ditions were exceptionally severe. Mr. Mordey reported on this 
trial run, and one the following morning—“ although some adjust- 
ments required to be made, I am satisfied with these two trial runs. 
A speed estimated at 24 miles an hour was attained. I confidently 
recommend the Council to have the whole track overhauled in the 
same way, and have cars equipped for running a full service.” 

Before the Highways Committee could come down for a trial run 
‘one of the Council’s workmen dropped the car off a traverser and 
damaged all the work underneath the car. Witness and his work- 
men made good the damage as well as might be in the short time 
they had at their disposal. They unfortunately, however, over- 
looked a strained eye to which the collector was at one end attached. 
This, on the trial run, caused some sparking, “and Mr. Fell was 
always fascinated by a sparking stud.” ; 

After Siz EDWARD CLARKE had protested against the reputations 
of persons not concerned in the case being assailed, his LoRpsuir 
decided that the evidence complained of could not be shut out. « 
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WITNESS, continuing; said that’ Mr.- Fell caused every stud he 
noticed sparking to be hammered.;~A good-sized hammer was used, 
and the hammering loosened the.studs. and sometimes broke their 
stalks. He thought Mr. Fell- believed-that the loose piece of the 
stud could’ be driven down, and that *it-would remain alive, asa 

As a result of the attacks made upon-the system, WITNESS con- 
sidered that the G.B. patents were now valueless.” Sir John Benn 
never came down to see the installation, nor*was hepresent at the 
trial runs. The L:C.C. contemplated laying- down of 
tramway track on the G.B. system, and on’ this’ miléage ‘the royal- 
ties payable to the plaintiffs would have been’ £20,000. 

Cross-examined by Str EpWARD CLARKE, the WITNESS stated 
that the inefficiency of the Mile End track was’ due to the altera- 
tions made in his system, and he considered these alterations were 
made because the Council’s officials were opposed to the system. 

Sir EpwArD CLARKE: And that being opposed to the system, 
they improperly, and to prevent its success, altered it ?—Yes, with 
qualifications. My replies only apply to certain individuals of the 
officials, and not to the whole staff. 

Do they apply to Mr. Fitzmaurice and Mr. Fell ?—I should say, 


yes. 
Anyone else ’—I should say Mr. Horne was strongly opposed to 
this system. I think I might name also Mr. Hunter. ~ ; 
_ Do you suggest there was bad faith on the part of the Highways 
Committee in what they did? Did not: the’ Highways-Committee 
treat you with all consideration and fairness —Provided it: not 
clash with the political interests of the time: - 
Did the action of the L.C.C. show they’ were--moved ‘by political 


WITNESS stated that the £50 per mile of track laid: paid to them 


by Mexsrs, Dick, Kerr, the contractors, simply paid’ for the three 
‘workmen the G.B. Co. supplied. 


The whole of Monday was occupied with the eross-examination 


Late on Tuesday afternoon Mr. W. M. MorbeEy ‘iwas calted’ to 
speak to his investigation of the system, which he made atthe 
réquest of the L,C.C. 
The proceedings were continued on Wednesday when Mr. Mordey 
‘was further examined, and Prof. 8. P: Thompsén gave'évidence. 


(To be continued.) 


British VAcuuM CLEANER Co., Lrp., THE &'S.W. 
Last week the Appeal Court had before it the appeal of defendants 
in this case. The appeal was dismissed. ep PL ke 


A.E.G. Co., Lrp., r, Lonpon Horst AND MACHINERY 


In the Shoreditch County. Court, on Thursday last -week, ‘before his 
Honour Judge Smyly, K.C., plaintiffs sued defendants, of 103, Worship 
Street, E.C., to recover £22 3s, 3d., for an electric motor and‘men’s 
time in effecting correct connections with other electric motors. ‘: 

"JUDGE SmyYLy found for the defendants on the claim,* and 


allowed the defendants £10 10s, on the counterclaim. - 


ON Tuesday, in the Companies’ (Winding Up) and Chancéry Division, 


Mr. Justice Neville heard a Court summons in thé matter of Railway 
Lighting, Ltd., as to title’to set off. 
Stk ALFRED Cripps, K.C., said the question raised -was.-as to 
whether a liquidator of a company in voluntary: liquidation :was 
liable for a claim made in the course of the liquidation. -The claim 
was made by the executrix of the late Mr. Fawcus, who had entered 
into arrangements with the Great Central Railway Co., by which 
he (Mr. Fawcus) undertook to form a company to supply electric 
current to the railway company. Mr. Fawcus did form: the com- 


‘pany—Railway Lighting, the Engineering Undertakings, 


Ltd., being the assignees of that company—and the company 
supplied the electric current to the Great Central Railway Oo. An 
arrangement was entered into between Mr..Fawcus and Railway 
Lighting, Ltd., of which he was a director, by which the company 
provided the generating plant, which was worked by Mr. Fawtus, 
on a payment to the company of 1} per cent. per quarter, making a 


» total of 5 per cent. per annum on the cost of the plant, for depre- 
ciation. Mr. Fawcus~made the payments regularly and supplied’ 


the electric current to the Lighting Co.’ at 2d. per unit,,.and 


to take over the “plant of-the inelnding 


cost of depreciation. The conditions were fulfilled, and the.com- 
‘pany. went into voluntary liquidation: It-was‘now alleged that 


the amount paid by Mr. Fawcus for depreciation exceeded that 


‘paid under the conditions by the Great:Central Raitway:Go: ..-The 


actual purchase price paid by the latter company’ was:£70,000, and 
it was alleged that the price should have~ been: -&72,246 -9s.. 6d., 
the balance of £2,246 9s, 6d. being due to Mr. Fawcus, as the differ- 


Lighting Co. passed it on to the -Great-Central Go, at- 
3d. per nnit. Under certain conditions, the Raitway Co. were entitled: 


ence between what he and the Great Centra] Co. had paid for de- 
preciation. - It was argued that, had the lighting company invested 
the 13 per cent. per quarter paid by Mr. Fawcous, the amount claimed 
would have been the difference between his payments ‘and the 
amount allowed between the company's depreciation being computed 
at 5 per cent. per year without any consideration for interest.  ~ 
.His Lorpsu1p held that the terms of the contracts had been 
carried out, and. that the intention was that. Mr. Fawcus should 
pay 14. per.cent. each quarter, while the railway company’s contract 
for purchase, was on. the basis of 5 per cent, for depreciation for 
each. year, without interest. His Lordship accordingly dismissed 
the: summons. 


"Mason ELECTRICAL Power SToRAGE Co., Lrp. 


THIS case was before the ‘Birmingham County Court on November 


‘14th. - Plaintiff, a brassworker, claimed compensation for personal 
injuries. According ‘to counsél’s statement; plaintiff was employed 
by defendants as a labourer at the Birmingham Corporation elec. 
tricity . works, where they were carrying-out a contract. As 
reported in. the Birmingham Daily Post, his duties comprised the 
Cleaning of batteries and, accumulators, and.involved the extraction 
*of plates from.a, solution of sulphuric acid-and-water.. He was not 
warned as to the danger‘of putting his hands'into the solution, and 
his left: hand was so badly burned that half.of his second finger 
had-to be amputated, while-the remaining portion- would have to 
-be remaved within the next few days. 
Mr. T. V. Hugues, analytical chemist, called by the defence, said 
that in such work as the applicant was engaged in, running water or 
solution of ammonia ought to be used: for washing the hands, in 
order to prevent burns.—Cross-examined, the witness said it was 
possible that one-man might have his hands constantly in the solu- 
tion without suffering injury. On the other hand, there were those 
who were very susceptible to the action of the solution. ~~ 

Mr. J.. MACDONALD, electrical engineer, said he had never known 
anyone burned like the applicant was stated to have been by a 
solution of sulphuric acid similar to that used in this case.. When 
applicant showed him his hand after he had been working for the 
-respondents-for two days, witness noticed some small marks on his 
hand. . The applicant told him-he had been working for another 
‘man, and had had his hand burned by an-emery wheel, In 
-witness’s experience there was no danger in working with this 
solution of acid. 
‘+ ALBERT LACEY, an electro-plater, who is, employed in similar 
‘work to the applicant, said he had never had his hands burned. 
His:Honour_JUDGE AMPHLETT reserved judgment. 


TRAMWAY COLLISION CLAIM. 


At the Newcastle-on-Tyne County Court on 16th inst., before 
Judge Greenwell, Messrs. Willian Wear & Co., haulage contractors, 
Hexham, brought an action against the Gateshead and District 
Tramways Co., to recover £100 damages in respect of an accidént in 
Sunderland Road, Gateshead, on August 5th last, when a tramcar 
crashed into plaintiffs’ traction engine. The claim was made up of 
‘£66 10s, for replacements and repairs to the traction engine, and 
£37. 10s. for the loss of the use of the engine for five weeks. The 


. gum of £4 was abandoned in order to bring the case within ‘the 


jurisdiction of the Court. Mr. E. Meynell represented the plaintiffs, 


_.and Mr. Cousins represented the defendants. 


CHARLES CARLIN, the tramear driver, for the defence, said that 


..the.traction engine was drawn across the road in front of the car 
- without any warning being given. Witness, who had been sound- 
ing the.gong, applied the brakes at once, but he had not time to 
_pull up the car to avoid a collision. 


.-His Honour, giving judgment, said the driver of the traction 


engine attempted to cross the road without giving any warning of 
_ his intention to do so, and he had come to the conclusion that the 


action of the driver.of the traction engine was such that his em- 
ployers were not entitled to recover damages against the owners of 
the tramcar. 

Judgment for the defendants, with costs. 


SHAW v. Royce, LTD., AND OTHERS. 


In the Chancery Division on Wednesday last week; Mr. Justice 
Warrington heard this case brought by Frank Shaw, of Liver- 
pool, against Royce, Ltd., the Law Guarantee Trust and Accident 
Society, in liquidation, Duncan: Frederick Basden and Thomas 
Galland Mellors. - ‘ a 

Mr. Cave, K.C., and Mr. Northcote appeared for the plaintiff ; Mr. 
Younger, K.C., and Mr. Maughan represented the liquidator of the 
Law Guarantee Society ; Mr. H. Terrell, K.C., and Mr. Manning 
represented the other defendants, 

‘Mr. CAVE, K.C., opening the case for the plaintiff, stated that the 
last-two out of the four defendants were gentlemen who it was pro- 


posed to appoint as new trustees for ‘the débenture-holders. - The 
- action was brought by Mr- Shaw, who. was the holder of £500 worth 
. 6f debentures in. Royce, Ltd., electrical and mechanical engineers, to - 
have it décided certain resolutiotis passed at a meeting of 


debenture-holders were not binding on him,“ér if they were, they 


- had. not- the effect of releasing the Law Guarantee Society 


from.their obligations:to him. The debentures were guaranteed by 
the Society, and an attempt had been made to get rid of the Law 
Guurantee Society’s guarantee under the provisions of a schedule 
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providing for a meeting of debenture-holders. Royce, Ltd.,.was 
incorporated in October, 1899, with a capitel of £170,000. In 1903 
the company created a series of first deventures of £100, 250 in 
number, making a total of £25,000: The interest was at the rate of 
4% per cent.. They were secured by a trust deed, the 
Law Guarantee Society consenting. to act as trustee for 
the .debenture-holders, and: guaranteeing the debentures. The 
amount had been. reduced at the end of last year, by the opera- 
tion of a sinking fund and by other repayments, to £13,000, and 
would be further reduced this year to about £10,000. Counsel said 
that plaintiff never saw the-trust deed, and it was never offered for 
his inspection. On December 13th last an extraordinary resolution 
was passed for the winding up of the-Law Guarantee Society, and on 
the following day a supervision order -was made. It was then pro- 
posed that the debenture-holders in Royce, Ltd., should surrender 
their debentures and take debentures. without the society’s 
guarantee, they being offered an increased interest of 4 per cent. 
The whole object of the proposed resolutions was to release the Law 
Guarantee Society from its guarantee and from acting as trustees. 
Plaintiff strongly objected to any such release, but at a meeting of 
the debenture-holders held at the Law Society’s Hall on March 16th, 
the resolutions were declared to have been passed by the requisite 
three-fourths majority. The plaintiff held other guarantee deben- 


‘tures of the Law Guarantee ‘Society toa large amount, and this 
‘matter was of great-importance to him and to a great number of 


After the case had been argued by counsel, his LORDSHIP, in 
giving his judgment, said-the’-real question he had to decide was 
whether this transaction, which the debenture-holders had 
purported to sanction, was within the provisions of the schedule 


‘to the trust. ;-deed was it one by which the majority should bind 


the minority ? Was that which had been sanctioned an arrange- 
ment or compromise, proposed. to be made between the company and 
the debenture-holders, which the Court. would have the jurisdiction 
to sanetion under the Joint Stock Companies Act, 1870, or any 
statutory modification thereof if the company was wound up? 
He thought it was. It had been decided over and over again that 
the Court had power to sanction an arrangement between a company 
and secured ereditors which involved the giving up of an existing 
security and the acceptance of a different one. -Could the Court 
have any less -jurisdiction to sanction an arrangement because 
it contained a stipulation which the company thought it necessary 
to make; and which the debenture-holders, who assented to it, 
thought it in the interests of the debenture-holders to accept ? 
He could not see why the stipulation should render the agreement 
one which the Court would have no jurisdiction to sanction. On 
the whole, therefore, in his Lordship’s opinion, the resolution was 
binding on the plaintiff. He pronounced judgment. for the 
defendants, and as they asked for a declaration, he declared that the 
resolution of March 13th, and any deed to be executed in pursuance 
of that resolution, would be binding on the plaintiff. 


GREAT EASTERN RAILWAY ¢. LEYTON U.D.C. 


‘Tue Lord Chief Justice and Lords Justices Buckley and Kennedy on 


Tuesday last heard an appeal by the Leyton U.D.C. from a decision 


of Mr. Justice Phillimore in the King’s Bench Division, holding 


them liable for contribution in respect of strengthening and partial 


“reconstruction of the bridge carrying the roadway across:the G.E. 


Rly. Co.’s line at Lea Bridge Road Station. The case for the rail- 
way company was that they had been compelled to strengthen and 
partly reconstruct the bridge by, reason of the conversion of the 
U.D.C.’s tramways from horse to electric traction, and that, 


.by virtue of Sec. 35 of ‘the Urban ‘District Council - Act 


of 1904, the Council were liable to remunerate the company 
if the conversion of the tramways over the bridge to electric 
or other mechanical traction led to an ‘increase of vibration 
or strain on the structure of the bridge. The Urban District 
Council argued that no facts had been disclosed that brought the 
case within the section, but Mr. Justice Phillimore came to the con- 
clusion that the strengthening. of the bridge had been rendered 
necessary by the increased weight and speed of the cars, and gave 
judgment for the plaintiffs. : : 
Their Lordships now affirmed that decision, and the appeal was 
dismissed with costs. 


Aluminium Consumers’ Combination.—It is reported 
that the most important consumers of aluminium in Germany 
have formed themselves into an association for the purchase of 
aluminium on common account. The firms in question are :—The 
Fried. Krupp-Grusonwerk Gesellschaft ; Julius and Aug. Erbsloh ; 
Karl Berg, of Eveking ; the Vereinigte Deutsche Nickelwerke, of 
Schwerte; Th. Goldschmidt, of Essen; and Basse & Selve, of 
Ludenscheid, A representative of the association has been com- 
missioned to enter into agreements with the Aluminium Industry 
Co., of- Neuhausen, in regard to.the supply of metal to its con- 
stituents. It is assumed that the action of the ‘six’ firms” has: been 


prompted by the reports of further negotiations in ‘respect of the 


proposed formation of a: new syndicate of European producers of 
aluminium, or, of the actual constitution of the syndicate. Appa- 
rently there is little desire~on the-part of the metal makers to 
allow any definite information to become public’ property at the 


‘present time as tothe real situation of’ affairs -in ‘regard to an 


aluminium ~¢ombination:~ It’ishowever, declared that an- associa- 
tion of the Continental makers“has -been formed,:-but: that -the 


British Aluminium Co. only seems to have joined in-the form of a. - 


‘BRUSSELS EXHIBITION. 


(Concluded from page 608:) - 

THE electrical feature of the German Section of the Exhibition was 
the stand of the Bergmann-Elektricitats-Werke A.G., of Berlin, who 
showed the largest and most comprehensive collection of electrical 
machinery. This included a turbo-alternator of 2,500 H.P. at 3,000 
R.P.M., fed with steam at 156 1b. per sq. in., superheated to 300°C. The 
turbine was of the firm's own make, of the impulse type ; the steam 
is expanded to. eric pressure in the first stage, falling in 
temperature also, so that the difficulties due to high temperatures 
and pressures in the body of the turbine are avoided ;. the fall of 
pressure ‘to that of the condenser is completed in a seties of rings of 
blades, in a comparatively short cylinder. The blading is arranged 
so that any individual blade can be replaced without interfering 
with the rest, and there'is no axial thrust. 

The surface condenser was fixed’in the basement under the tur- 
bine, ‘with circulating and air pumps combined in one machine, 
which was driven by an 80-H.P. shunt motor. The alternator 
worked at 2,900 volts three-phase, generating 1,800 K.v.A. at 50 
cycles ; the shaft and core of the field magnet were in one piece, of 
Siemens steel, grooved to receive the winding. Fans were pro- 
vided on ‘the shaft to propel cool air through the interior of the 
machine, The exciter was mounted on the’end of the main shaft. 

The pressure was reduced to 148 volts by a transformer of the 
‘vil-cooled type, with a six-phase secondary winding, water being 
circulated through the oil.to.cool it. As the electrical supply of 
the, German Section was carried out with direct current at 220 volts, 
the supply from the transformer at 148 volts was put through a 
six-phase rotary converter of 1,000 Kw., with a cOmmutator and 
slip-rings at.either end. The whole of the Section was supplied 
from this plant, and the necessary switchgear, measuring apparatus, 
&c,, was provided for the purpose, remote control being employed 
throughout, with signal lamps to show the positions of the main 
switches. . On the D.C. side of the converter there were two auto- 
matic circuit-breakers, each capable of carrying 4,000 amperes, and 
of breaking 6,000 amperes at 250 volts, these also being controlled 
by electrical means.. An Edison battery of 96 cells of 115 a.H. 
capacity, charged by a motor-generator, provided for lighting during 
the night when the plant was shut down. : 

A turbo-alternator of similar design to that above described, but 
rated at 10,000 H.P.. 8,000 K.V.A., was also exhibited, the three-phase 
alternator, however, not being wound. This is, we believe, the 
largest generating set, so far as output is concerned, that has ever 
been exhibited. Parts of other turbo-alternators were also shown, 
and a variety of switchgear, motors for various purposes, samples 
of cables, insulators for high pressures, &c. A large centrifugal 
sinking-pump driven by a three-phase motor, a mining locomotive, 
winding and pumping plant formed part of an interesting collec- 
tion of machinery for use in mines, and some of these were 
realistically arranged in the basement, showing how they were 
installed under working conditions. ; : 

Several motors, from 0°3 to 5 H.P., D.C. and A.c., for driving 
spinning and weaving machinery, formed a significant feature of 
the exhibit ; a 5-H.P. D.c. motor was capable of a speed variation 
from 375 to 925 R.P.M. 

In addition to the varied exhibit on their own stand, the company 
showed many other machines in different parts of the Exhibition, 
such as a petrol-electric rail motor-car in the Railway Hall, electric 
crane equipments in the International Machinery Hall and in the 
German Machinery Hall, &c. A full description of the whele is 
given in Electro for October. 

An imposing exhibit was that of Messrs. Heinrich Lanz—a huge 
so-called locomobile, of 1,000 B.H.P., direct coupled to a dynamo. 
Naturally, this is claimed to be the largest semi-portable engine 
yet constructed, but it would appear to strain the term “loco- 
mobile” to the limit. The boiler was provided with three sets of 
tubular flues, with a superheater between the first and second. The 
compound engine was mounted on the top of the boiler, which, 
however, was not subjected to strains due to the working of the 
engine. There was no receiver between the high and low-pressure 
cylinders, the exhaust valves of the former and the admission 
valves of the latter being replaced by two intermediate 
valves, one at each end. The valve gear was placed between the 
cylinders and the boiler, in an oil-bath. An automatic stoker, 
forced draught, and electrically -driven condensing plant formed 
part of the equipment. The dynamo was necessarily mounted at a 
considerable height above the floor level, on supports resting 
directly on the foundations. : 

The Maschinenfabrik Badenia showed a semi-portable steam 
engine of. 100-170 B.H.P., working with superheated steam under the 
Stumpf patents, there being no exhaust valves—the exhaust steam 
escapes through ports in the cylinder walls uncovered by the piston, 
so that the steam always passes through the cylinder in the same 
direction, from the ends towards the middle. 

Very large. porcelain insulators, for pressures up to 110,000 volts, 
were exhibited by the Porzellanfabrik Hermsdorf, including eight- 
part suspension insulators, for use by the Hydro-electric Commission 
of ‘Ontario, on their transmission lines, and -pin and wall insulators. 
This firm, -we have jusé been. informed, received the Grand Prix for 
high-pressure and the Diploma of Honoir for low-pressure insulators. 

Mesers.. Bechem & -Keetman.showed. besides various electric 
cranes, &c., a huge shears for cutting ingots of 400 sq. mm., driven 


- through gearing “by an electric ‘motor; this machine weighed 


175 toris; and presentéd a very imposing appearance:.. . J 
Rooblingsche Siew aad had.a fine exhibit of 
-their-electric steel,.and a.model.of a ,three-phase furnace, on the 
‘Réchling-Rodenhauser system: their varied samples admirably 
showed the capabilities of the produets of the electric furnace. 
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A lifting electromagnet, 1,500 mm. in diameter, carried by a 
10-ton electric crane, and lifting a pile of pig-iron, was a very 
effective exhibit at the stand of the A. G. Lauchhammer, invariably 
drawing a crowd of spectators. 

To enter into detail regarding the German collection of electro- 
medical and physical apparatus exhibited would be impossible 
within reasonable limits; suffice it to-say that the educational 


and scientific exhibits, which were- beautifully finished and of 
~ excellent design, provided an intellectual and esthetic treat, and 


in themselves. furnished ample justification for a visit to the 
Exhibition. 

Amongst the Belgian exhibits the gas engine shown by Messrs. 
John Cockerell should be mentioned, though it was for driving 
blowers. It consisted of four cylinders. arranged double tandem, 
giving 2,100 B.H.P. at 80 R.P.M., and was furnished with a fly-wheel 
between: the lines of cylinders. The latter are supported at the 
middle, giving free expansion, and can be removed . without 
difficulty. The engine works on the Cockerill system, with con- 
stant compression; the valves are operated by lay — shafts 
and cams, the valve-gear presenting a complicated appearance. 
The firm also showed a steam turbine of the Brown, Boveri-Parsons 
type, of 1.750 Kw. at 1,500 R.P.M., driving a three-phase alternator 
of the Ateliers de Constructions Electriques de Charleroi. The 
latter firm exhibited a. winding engine capable of raising 110 tons 
of coal per hour from a depth of. 800 m., the load per trip being 


' 33 tons. This was driven by a D.c. motor of 1,650 H.P. at 500 volts, 


exerting a starting torque 25 per. cent. greater. The shaft of the 
machine was carried on two bearings only,.on account of the 
liability to subsidence at collieries, which would-put a third bear- 
ing out of line, and ran at a maximum speed of 55 R.P.M. The 
armature weighed 25 tons. The’ engine. was supplied by a fly- 
wheel motor-generator set of ‘the Ilgner type, giving 1,100 Kw., 
which was exhibited without the 25-ton fly-wheel. Other éxhibits 
of the Charleroi firm were D.c. and A.C. generators, horizontal and 
sinking centrifugal electric. pumps on the Rateau system, motor- 
generators, switchgear, cranes, &c. ee 

A Dutch firm—the Ateliers de Construction Stork Fréres et Cie— 
showed amongst other machines, a steam engine on the Stumpf 


. system, and a Zoelly turbine of. 1,250-1,500 Kw., coupled to a 


Siemens-Schuckert alternator. 

We have not ‘said much about the exhibits of machine tools, 
many of which-were driven by electric motors ; there were several 
stands showing excellent. examples of up-to-date British products. 
Messrs. Smith & Coventry, Ltd., had.a very fine exhibit, including 
in particular their planing machine with patent cushion drive for 
high speeds. Messrs. J. Rhodes & Son, Ltd., showed their machines 
for working sheet metal, amongst which were power presses, dies 
and shears suitable for electrical-manufacturing. . On Messrs. Jonas 
and Colver’s stand there was.a heavy lathe by Smith & Coventry, 
driven- by. an 80-H.P: motor. Messrs. William Asquith, Ltd., J. 
Butler & Co., Kendall & Gent, Ltd., and-William Muir & Co., Ltd., 
also had large collections of machines on show. — While the Lanca- 
shire Dynamo and Motor Co., Ltd.; had .not a stand of their own, 
they were very much in evidence, their motors being widely used 
for driving the exhibits. 

Fittings were shown by Messrs. John Dugdill & Co. and Faraday 
and Son, and an excellent example of an electric passenger lift with 
two cages was exhibited in operation by Messrs. Waygood & Co., 
Ltd. ; all these, unfortunately, were destroyed.in the fire, as well 
as the stand. of instruments shown by. Messrs..Gambrell . Bros., 
Pick-Quick coal-cutters, shown by Messrs. Mavor & Coulson, Ltd., 
and other exhibits previously mentioned. 


STREET-LIGHTING COSTS. 
By C. TOONE. 


Dvrine the preparation of certain estimates, the author had 


-occasion recently to examine the usual annual costs of 


running and upkeep.of various electric street lamps; a 
cursory study of the charges paid by various town councils, 
&c., showed such large variations to exist that a considerably 
more detailed examination had to be made than appeared 
necessary in the first place. The most interesting and 
important of the results obtained are summarised below, the 
lamps dealt with including carbon, metallic and Nernst 
filament “incandescent” lamps, and. open, enclosed, and 
flame arc lamps (D.c. and 4.c.). The total number of cases 
on which the following notes are based exceeds 150, hence 
the conclusions may justly claim to be representative of 
British practice. 
Actual Annual. Costs—The amount. of data available is 
not sufficient to justify any attempts at a-complete analysis 


-of the annual charges ‘and their comparison on a basis of :cost 
-per B.T.U., and so on. The- annual charges are so greatly 


affected by the capital.cost of the installation.and its attend-. 
ance and renewal-chargés; and: especially. of trimming in the 
case of arc lamps,‘that 100 ‘per cent. discrepancies between 
the charges in different. ‘districts, for what are apparently 
dentical services, are by no. means uncommon, The-street 


lighting is run at a considerable loss to the electricity 
department in many municipally controlled schemes, while 
in many other cases an unduly high percentage profit 


4 : 
Ordinary Lighting | 
2 3 4 'S 6 7 
Fence per B.T,U. 
Fig. 1. 


prevails. Under these conflicting conditions no more can 
be done, even with the considerable number of cases here 
analysed, than to present Table I, which shows the actual 
mean annual costs in various systems. It will at once be 
noted that, once a lamp is installed, increasing its candle- 
power increases the annual cost but slowly ; ¢’est le -premier 
pas qui.cotte. This is an.added argument, if more be 
needed, in favour of well-lighted streets. Doubling the c.p. 
provided by filament lamps increases the annual costs by 
some 20 per cent. ; quadrupling the c.p. increases the cost 


TABLE I. 
Approximate total annual cost (energy 
and upkeep). 
Type of lamp.  .P. Usual limits. Mean. Grand averages. 


Carbon filament 16 £1 5—£4 0 £2 9) £2 10 
32 £110—£4 5 £2 16} 233 oP. 
(21 cases) 
Metal filament 25° £2/7/6—£4 0 £3 5 £3 2 
50 £2 10—£4 10 £3 15 (£3 12 
64 £215—-£5 0 £4 0(50c.P.(20 
100 £3 0—£6 0 £4 10) cases). 60C.P. 


Nernst, }-amp. 42 £110—£3 0 £210) £3 5 
» j-amp. 100 £2 O—£5 5 £3/7/6 100-110 (64 


O.P. cases) 
»  l-amp. 210 £2 15—£6 0 £3 17) (23 cases) 
M.H.-S.C.P. 
No globe. 
D.C. 
Open ares, 5-amp. 150 400 £7—£16 £13 10) 
6-amp..200 500  £8—£18 £14 10 | 
be » T-amp, 250 600 £10—£20 £15 15 | £17 2 
74-amp. 270 700 £10—£20 £16 10 > mean 2,400C.P. 
8-amp. 300 750 £10—£20 £17 0 | (@.c. 2,550 c.P. 
10-amp. 350 1,000 £10—£25 £17 10 | A.c. 1,800 c.P.) 
12-amp.° 500 1,400 £15—£25 £18 0} (70 cases) 
Flame arcs, 5-amp. 800 1,000 £8--£17 £15 0) 
6-amp. 1,300 1,400 £10—£18 £16 
7-amp. 1,700 1,800 £12—£22 £17 Extremes: 


2-amp. 1,800 


2,000 £13—£23 


£18 0} 5-amp., £10 


,,10-amp. 2,600 3,300 £15—£28 £18—£20 
12-amp. 3,200 4,500 £15—£30 £20—£22 


,, 8-amp. 2,000 2,300 £15—£25 £19 q 12-amp., £30 
by about 45 per cent. In the case of arc lamps, doubling 
the current capacity (which usually results in rather more 
than double the candle-power, see figs. 3 and 4) increases 
the annual cost by about 25 to 30 per cent. 

From the limited amount of data at his disposal, the 
author concludes that alternating-current arcs are from 
10 to 30 per cent. more costly per annum than direct-current 
arcs of the same current capacity (the c.p. being about 
20 per cent. less in the a.c. lamps). The mean excess cost 
in some 60 cases was 174 per cent. (against A.c. arcs), but 
this result is not necessarily always applicable. 

Flame arcs are more costly than ordinary open ares of the 
same current capacity (see fig. 2), owing mainly to the much 
greater cost of the impregnated carbons, and owing partly to 
the higher capital and maintenance charges. The c.P. of 
the flame arcs being much higher for a given current 
capacity (see figs. 3 and 4), the actual cost per 1,000 
c.P.-hours is less for flame than for unimpregnated arcs (see 
Table II)... The average excess in the annual cost of flame, 
as compared with open arcs of equal current capacity, varies 
from 5 to 30 per cent., and in 60 systems had a mean value 
of 15 per cent. 
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Enclosed arcs are not very widely employed in street 
lighting ; their attendance and carbon-renewal costs are low, 
but their luminous efficiency is poor, so that the total annual 


22 
20 = 
Flame 
18 
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Z 
"re 
12 
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costs for a given illumination are roughly the same as where 
open arcs are used. The recent improvements in flame arcs 
are further hastening the obsolescence of enclosed arcs. The 
latter at one time possessed a considerable sphere of utility 
in low ¢.P. units, which is now usurped by high c.r. metallic- 
filament lamps with a great gain in efficiency and reliability. 

From Table I at once follow the subjoined mean costs per 
c.p.-year of various methods of street lighting. The true 
criterion of the value of a lighting scheme is, of course, 
determined by the candle-feet of illumination on the ground 
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plane, but this, for a given 0.P. of lamp, depends enormously 
on the placing of the latter and on the use of suitable globes 
and reflectors, and hence cannot here be taken as a basis of 
reference. The costs shown in Table II for arc lighting are 
based on the assumption of 1,000 M.H.-S. ©.P, from a 
10-ampere open arc, and 2,000 to 2,500 M.H.-S. O.P. from 
a 12-ampere flame arc. 

Next to a charge per candle-foot of illumination over a 
given area—shown to be impossible in practice—a charge 
per 100 or per 1,000 burning hours for a given lamp is to 
be preferred. The burning hours per annum are, however, 
sensibly constant in any given scheme, hence a certain 
charge per lamp per annum amounts practically to a “ per 
1,000 burning hours” tariff. In Table II the costs per 
C.P.-year are also reduced to a 1,000 c.P.-hour basis on the 
assumption of 2,500 burning hours per annum ; the latter 
is a usual allowance, and assumes burning from sunset to 


TABLE II. 


Mean cost of energy and upkeep (see 
able I). 


Type of lamp. Per c.p.-year, Per 1,000 c.P.-hours 
Shillings. Shillings, 
Carbon filament... 213 O85 
Metallic (mainly 
Osram) ... 144 0°58 
Nernst 0°60—0°65 0°24—0'26 
Ares. - Open. Flame. Open. Flame. 
5-amp. D.C. 0°30 0°27 0°120 
A.C. 0°38 0°72 0°150 
7-amp. D.C. 0°53 019 0°21 0°076 
AC. ae 0°20 0°50 0°080 
10-amp. D.C. 0°35 0712 0°048 
A.C. eee eee 1°00 O15 0°40 0°060 
12-amp. 0°26 0°09 0°036 
A.C. 0°72 013 0°29 0°052 
Open 1,000 c.P. } 
Flame 2,500 c.P. 


2 a.m. (see fig. 5). The average results of Table IT may 
be compared with those given by the following individual 
cases, in which a 100 or 1,000 hours’ tariff is actually 
adopted :— 

Charge in shillings 


Case. Using. per 1,000 c.P.-hours. 
No. 1... 10—20-C.P. carbon-filament lamps 1°20 to 2°15 
Mean of above 4 cases ae 1°39 
Mean of about 30 cases (Table ID)... jaa ike 0°85 


As being required in the compilation of Tables I and II, 
the relationship between the current and candle-power of 
arcs may be studied at this point. Roughly speaking, the 


C.P. is proportional to the current (see figs. 3 and 4) ; heavy- 
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current lamps have the advantage of large carbons, and 
hence minimum cooling facilities per sq. mm. of crater, but, 
unless inclined carbons are used, additional obstructional 
losses occur. 
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The candle-power of enclosed arcs for a given current is 
greater than that of open arcs of the same current capacity, 
owing to the longer arc in the former case. Fig. 3, showing 
the relationship between current and mean spherical C.P. 1s 
based on photometric tests by Solomon, Blondel and others ; 
while fig. 4, relating mean hemispherical c.P. and current, is 
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based on miscellaneous tests. Probably, for street-lighting 
purposes, the M.H.-Ss. is more important than the Ms. ©.P. 
The distinction between a.c. and p.c. lamps is naturally 
greater when the M.H.-s. c.P. is considered than when the 
M.S. C.P. is determined. 

Approximate figures suitable for rough estimates are :— 

Open-type D.C. arcs... 100 M.H.-S, C.P. per ampere. 

Enclosed-type D.c. arcs... 3 

Flame-type D.c. arcs (yellow) ... ,, 

UDC. “Gwhite) ... 250 _,, 

» Ac. ,, Cwhite) 170—200 _.,, 


The importance of the type and size of globe employed is, 
of course, paramount ; an ordinary opaline or alabastrine 
globe, as generally employed, reduces the M.H.-S. C.P., as 


TABLE III. 
Terminal voltage. Main voliage. 
Type of lamp. D.C. A.C. D.C. A.C. 
Enclosed miniature 70—-75 70—T5 100—120 100—120 
ordinary 80—85 75—85 100—120 100—120 
specially 
high voltage 100—110 100—110 110—150 ° 110—150 
ES twin carbons 155 150 200—250 200--250 
Open aco ese 37—45 28—33 50—70 40 
Flame _... soe 44—47 44—47 60 60 


measured without the globe, by 30, 40 or 50 per cent., but 
must be employed for obvious reasons. 

Voltage and Current of Various Are Lamps; Grouping 
on Various Pressures ; Burning Hours per Annum.—Before 
-proceeding to analyse the annual costs already quoted, the 
miscellaneous matters mentioned in the heading of the 
present paragraph require brief consideration. Table III 
shows the usual voltages across the terminals of various types 


TABLE IV. oak 
a 
Type voltage when running n in se. ies ———_, 3 
= 
lamp. R=l w=2 n=8 w=4 w=5 N=6 
Enclosed /D.c. 100— 200— 300— 400— 500— 600— 100— 
or { 120 250 380 500 600 700 110 
semi- |A.c. 100— 200— 300— 400— 500— 600— 100— 
enclosed. \ 120 250 360 480 600 700 110 
Ditto 200— 400— 600—- 200—- 
twin 250 500 700 220 
car- [42 200— 400— 600— .., 200— 
bons. 250 500 700 220 
Dc. 50— 100— 150— 200— 250— 300— 50— 
Open, 65(up 120(up 180up- 240 300 350 55 
pure to 80) to 200) to 220) 
carbons. }/A.c. 40— 80— 110-120 160— 190— 220-260 36 
60 110 —150 220 250 —300 
D.c. 60— 106— 150— 200— 240— 300— 50 
ee ( 65 125 170 240 265 330 
60. 110— 160— 220— 250— 300-— 50 
150 180 240 275 330 


of arc lamps, and the main voltages on which it is advisable 
to run single lamps of each class. Where more than one 
lamp is required across the supply mains, the grouping should 
be as in Table IV, which goes up to the highest tramway 
pressures common in this country. These two tables 
(3 and 4) require no special comment. 

The usual ranges of current capacities of various types of 
arc lamps are as follows :— 


TABLE IVa, 
On On 
Type of lamp. Amperes. Amperes, 
Enclosed (miniature)... 1— 3 lsor2— 4 
(ordinary) ... 5—15 
Open ... - 8—18 
aoe. J—l20r 16... 8—12 or 15 


There are many tables extant enabling the rapid estimation 
of the total number of burning hours per year, while allowing 
for all changes in the hours of illumination and extinction, 
with season. Tables. giving the total burning hours under 
various conditions in each and every month are valuable in 
some, cases, but for general purposes the following short 
table (Table V) and fig. 5, plotted from this data, meet all 
‘requirements. 


TABLE V. 


Burning from Total burning Burning till Total burning 
sunset till hours perannum. sunrise from hours per annum, 


8 p.m. 742 4 a.m. 728 
9 p.m. 1,091 5 a.m. 459 
10 p.m. 1,446 6 a.m. 256 
11 p.m. 1,821 — 
12 p.m. 2.186 
2 am. 2.916 
4 am, 3,646 


(To be continued.) 


OPENINGS FOR ELECTRICAL 
ENTERPRISES IN THE CANADIAN NORTH. 
WEST. 


[FROM A SPECIAL CORRESPONDENT. | 


THE next four years will witness a remarkable boom in the 
extreme north-west of Canada, especially along the fertile 
belt of British Columbia lying between the Rocky and 
Cascade Mountains. During the past summer I traversed 
the whole of this district by the only available means of 
locomotion—the pack-horse and canoe—for the express 
purpose of gathering information respecting possibilities for 
British industrial enterprise, and found the whole country 
in the first stages of development. This activity is due to 
the fact. that the two ends of the Grand Trunk Pacific 
Railway, advancing from the east and west respectively, are 
being energetically pushed forward, and construction on this 
road will be entirely within the province of British Columbia 
from now on to completion. The line traverses the country 
in a north-westerly direction, passing through a district rich 
in minerals, and full of opportunities of development in many 
other phases of industry. 

But it is electricity which is destined to a great future in 
this territory. Coal is somewhat scare, while, on the other 
hand, water power is pleatiful, as the topography of the 
country might lead one to expect. Then, again, the 
Canadian is extremely enterprising in regard to the adoption 
of electricity, both for lighting and power, and when natural 
facilities exist for the development of this branch of 
engineering, he is apt to make full avail of such resources. 

On the east of the mountains, or rather one might say 
from the foot of the range on the eastern side, through the 
Yellowhead Pass, for a matter of nearly one hundred miles, 
the country’s principal attraction is scenic beauty. The 
mountain sides, especially round the Yellowhead and Moose 
Lakes, are covered with extensive stretches of marketable 
lumber, and numerous small towns of, say, from 1,000 to 
2,000 population, are sure to spring into existence to exploit 
this wealth. Indeed, several such, extending over an area of 
about 50 miles, are already planned. In such towns as these 
small motors for driving wood-working machinery are always 
in great demand, while electric lighting is preferred, and 
indeed, according to my observations, always taken up if 
there is the least possibility of a dozen people agreeing to the 
proposal, as petrol gas lighting, which is the only alternative 
illuminant, apart from oil lamps, is regarded with suspicion 
and handled with extreme care owing to its inflammable and 
explosive nature. Certainly the use of such a system ina 
town entirely constructed of timber, demands special and 


‘unremitting attention to guard against conflagration and 
disaster... - In many of these logging communities which I 


met during my journey, I found primitive electric lighting 
installations set up. Breakdowns, no matter how frequent, 
were far preferable, the men told me, to the risk of being 
burnt out of house and home. 3 

In these small towns, too, a telephone system is sure to be 
demanded, and this is a branch of the industry which 
British manufacturers are apt to overlook. Yet it is one 
which should be followed up very keenly. These Canadian 
towns are constantly growing, and the first thing demanded 
when the: community has shaken down to its surroundings, 
is a means of intercommunication between various. parts of 
the town. I was surprised, when at Melville on the Prairie, 
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to learn that the little town had an excellent telephone 
system, although the place was not much larger than a 
healthy English village.’ It also possessed its own electric 
lighting plant. Yet five years ago Melville was unheard of. 
All these western Canadian towns demand careful watching. 
On inquiry I found that the British article was almost in 
universal demand, and wonder expressed that our manu- 
facturers did not think it worth while to follow the progress 
of these western townships, and keep some agent or repre- 
sentative actively nursing tliem ready for any development. 
When these places make up their mind that a certain public 
convenience, such as electric lighting or a telephone, is 
required, they do not waste time discussing the ethics of the 
proposal, but set about carrying the scheme into effect right 
away. 

Sixty miles west of the Yellowhead Pass a large town is 
projected essentially for tourist purposes. There is a large 
valley here flanked on all sides by towering mountains, and 
the spot is sure to develop into the Mecca of Canadian 
mountaineers, since the loftiest peak, Mount Robson, stands 
at the head of the valley. The situation lends itself to the 
creation. of a Lauterbrunnen or Lucerne, and the railway 
interests will spare no effort to develop the point. The 
representatives of two syndicates interested in hotel develop- 
ment were proceeding to the locality at the time of my 
visit, as they had projects in hand for providing accom- 
modation for tourists. The necessary energy for light and 
power is readily available in the immediate vicinity. About 
z0 miles east. of the valley are the Moose River 
waterfalls. Here the volume of water, after falling 
very rapidly among the mountains for several miles, plunges 
over a cliff about 30 ft. in height, with tremendous force. 
The hydro-electric possibilities of the fall have already been 
preliminarily surveyed, and it is estimated that sufficient 
power could be obtained at this point to supply a radius of 
about 30 miles. The Fraser River, which flows through this 
valley, could also be successfully pressed into service, since in 
its. higher reaches, owing to the sharp continued fall, it 
rushes along with great speed ; and, owing to the number of 
freshets and torrents which pour into it, an adequate head of 
water is always ensured. 

Another spot which will be ripe for attention within the 
next few months is Téte Jaune Cache. Numerous mining 
claims have been staked in the vicinity, and when once access 
to this point is rendered simpler and easier than it was at 
the time I arrived, prospectors will flock to the Cache, since 
the. discoveries already effected are sufficiently promising to 
warrant prospecting on an extensive scale. One. or two of 
the claims are to be worked this winter, but the owners com- 
plained that the absence of fuel was a severe handicap. It 
is intended to install electric power directly the claims are 
taken over by the companies, who have signified their readi- 
ness to develop the moment transportation facilities are avail- 
able. The. railway will be carried to this point by next 
autumn, thus bringing it into direct communication with 
Eastern Canada. Small light motors are what will be re- 
quired, together- with ‘electrical fittings and lamps. The 
remarkable success achieved at the Phoenix Mine in Southern 
British Columbia has resulted in a great boom in electrical 
equipment. of mines in this country, and it is safe to assert 
that all new mines, once their potentialities are established, 
will be so equipped. 

The town which should command the immediate attention 
of British electrical interests is Fort George at the confluence 
of the Nechaco and Fraser Rivers. At present the place is 
somewhat remote, entailing a 220-mile road haul, followed 
by 150 miles up the river to reach it from the nearest railway 
station. The Grand Trunk Pacific Railway, however, is to 
pass right throngh the town, and will make it an important 
divisional point—probably the largest depét in the interior, 
for it will be the junction of several spur lines, including the 
branch that is to be carriedinto Vancouver. The town only 
came into existence last May, but I found 500 people there, 
toiling as if for dear life. A sawmill was turning out 
60,000 ft. of timber per day, two newspapers were in 
existence, and other evidences of industrial activity were 
apparent on every side. Here the position of the community 
was somewhat difficult, Freight charges were £20 per ton 
for haulage from the nearest railway station. Wherever 
power was required, either a small petrol. engine—petrol 


cost 3s. 4d. per gallon—was used, or else a primitive 
steam boiler. An electrical installation was already talked 
about—small, it is true—and probably will be carried into 
effect next year. The town was in telephonic communication 
with the outside world, there being a wire from there to 
Blackwater, some six miles distant on the west, where com- 
munication is effected with the Yukon telegraph linking up 
with the main telegraph systems of the country, This was 
the only means by which red-hot news of the ‘outside world 
was gained, supplemented by newspapers brought up two or 
three times a week by steamer. Inquiry showed that here a 
large demand would arise for lighting and power among 
small users. Just what will happen in this direction will 
depend to a large extent upon the action of the railway com- 
pany. Extensive repair-shops, engine-houses, goods accom- 
modation, &c., are - contemplated, and consequently the 
railway would be a large consumer. A. population of 5,000 
is anticipated within the next four years. I met one 
American engineer who had come up, as he expressed, “* just 
to have a look around,” but he had secured a copious col- 
lection of details and calculations with which he was 
returning home, so that his ‘mere glance. over the place” 
was pretty thoroughly: carried out, more especially as he 
made a canoe trip up the river for some 15 miles to con- 
template the feasibility of a water-power scheme at the 
Giscombe Rapids. 

The town of Aldermere and the district. of Telkwa, 260 
miles north-west of Fort. George, should be closely watched. 
These twin towns, within a stone’s throw of one another, are 
right in the midst of a rich mineral belt stretching over a 
radius of 50 miles or so. The surrounding mountains are 
alive with mineral, and a member of the Government Geo- 
graphical Department, as well as the Deputy Recorder of 
Mines for the district, who, by the way, is an Englishman, 
remarked that the finds which have been made in the 
Telkwa, Babine and other ranges, were of sucha character 
as to give the impression that this district would become the 
greatest mining country in British Columbia when the 
railway reached the district, and as it is only some 
80 miles to the north, and is rapidly advancing, Aldermere 
will probably be in communication with the coast by the 
end of next year. I spent two days with a Canadian mining 
and electrical engineer, and he was of opinion that electricity 
would have to be resorted to. Three large coalfields have 
been discovered in the vicinity, and one is being developed 
by the Grand Trunk Pacific Railway Co. for its own require- 
ments. In this instance, electricity generated on the spot 
will be utilised for haulage and other similar purposes. 
The other mines, however, I was informed, would in all pro- 
bability derive their energy froma. hydro-electric station that 
would be undoubtedly erected at Morrice Town. My 
Canadian engineering friend had thoroughly surveyed a 
horse-shoe fall on the Bulkeley River at this point. It is 
only a matter of some 20 ft. in height, but he declared there 
was ample energy to meet the conditions which would arise 
in connection with mining ; it involved transmission over 
at least 20 miles. Such a project would. pay, he stated, 
though the cost of generating current would have to be 
compared with that possible with a steam station at the 
coal mines. 

Aldermere will also develop into an important logging 
centre. Log booms are already floated.down the river from 
the timber stretches on the mountains some miles to the 
south, and cut up into lumber at this point. One enter- 
prising pioneer has built a timber. mill, and not only drives 
his sawing, planing, and other equipment by electric motors, 
but by arrangement with the inhabitants has decided to meet 
their requirements in'regard to a public supply, From his 
point of view the enterprise was somewhat daring, as it cost 
him £35 a ton to bring the machinery up from the coast, 
which, together with the charges from the factory to Prince 
Rupert, whence it was shipped inland, represented a 
respectable outlay in freightage charges. Telkwa is about 
the limit to which timber can be floated down, though some 
booms have proceeded as far as Morricetown. The erection 
of lumber mills at the latter place, however, would not, be 
so convenient as at Telkwa, although nearer the hydro- 
electric station, inasmuch as the timber demand would be 
in the vicinity of the latter point and would be in greatest 
request among the mines, 
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Prince Rupert is a point which manufacturers on this side 
have neglected. The port has a population of 5,000, and is 
growing with remarkable rapidity. It is the Grand Trunk 
Pacific Railway’s terminal port, and extensive arrange- 
ments are under way for providing the latest facilities for 
dealing with passenger and goods traffic between shore and 
ship. The town was supplied with electricity from a private 
lumber company, but the latter had the misfortune to be 
burnt out, and the losses were such that the mill was never 
restarted. The inhabitants were, thereupon, compelled to 
return to oil and petrol gas lighting, although 90 per cent. 
of the shops and houses were wired for electric light. A 
few months ago owing to the pressure of the inhabitants, who 
grew alarmed at the extensive danger arising from such a 
wholesale use of petrol, urged the municipal authorities to 
embark upon an electrical undertaking. The street over- 
head cables had previously been taken over from the burnt- 
out private company, and tenders have been invited for an 
electric generating station to meet public clamour. It is 
hoped that such may be available next year. In this 
little city the employment of - electricity will be very 
extensive as several fish canneries, packing plants, 
and coal storage establishments are in course of 
erection, and will be compelled to make recourse to elec- 
tricity, as coal is expensive, having to be brought up from 
Nanaimo, and even then is not of very good quality. 

On every side I was impressed with the demand for British 
goods. Small motors, lamps, fittings and accessories were mostly 
required. They must not be expensive, as the Canadian business 
man does not look for long life in-such acquisitions, but 
would rather renew with larger and more powerful units as 
his business develops. It would well repay our manufacturers 
to have live men at this point, for Prince Rupert is the only 
doorway to the interior of British Columbia, and to-day it is the 
centre to which the men from up country flock to clinch their 
purchases. Catalogues are worse than useless. The Canadian’s 
motto is, ‘Show us the goods, and we’ll do business,” and 
he acts right up to it. In trading with such a point as 
Prince Rupert, it must be remembered that it is only con- 
nected to the outer world at present by a branch of the 
Government telegraph line running from the Yukon to Ash- 
croft, whence communication is made with the rest of the 
country ; that the line is quite inadequate for the traffic ; 
is indifferently constructed, so that interruption of commu- 
nication is frequent; and that cable rates are excessively 
high. The urgency of keeping a good selected stock on the 
spot in the hands of a hustling representative is, therefore, 
readily apparent. 


BUSINESS NOTES. 


American Electrical Business in Japan.—American 
Consul-General Thomas Sammons, Yokohama, recently reported as 
follows :— 

“The new plan of conducting the extensive electrical business of 
the General Electric Co. (U.S.A )in Japan is of the greatest possible 
concern to international trade in the Far East. . 

“This new plan embodies a definite policy of procedure in con- 
ducting large business interests in Japan and with Japanese 


capitalists of the higher class. In the past there have been various © 


methods, including an equal division of ownership or stock, or a 
majority of the property being held by foreigners. That is to say, 
foreign capitalists have insisted upon a majority representation in 
some instances, with a corresponding investment of cash, or in other 
cases they have invested their money on equal terms so far as 
investment and a division of shares of stock were concerned. 

“Without going into details or mentioning names, the above may 
serve as a concise summary of prevailing conditions. 

“ After an exceptionally thorough examination of industrial con- 
ditions in Japan, conducted by experts, the General Electric 
interests joined with the Shibaura Engineering Works on a basis of 
26 per cent. ownership of $1,000,000 worth of shares. This $250,000 
interest represents a cash interest and the sale of certain patent 
rights for a period of years. The General Electric people have 
one member on the board of directors of the Shibaura Engineering 
Works. 

“The Shibaura officials manage the business entirely, they 
obtaining all the benefit possible from the General Electric patents, 
and also by reason of their privilege of sending their engineers to 
any of the General Electric American factories. As a result, a half- 
dozen Japanese engineers are now admitted to the Schenectady 
Works of this company. o7 


“The whole arrangement with the Shibaura company is con- 
sidered satisfactory on both sides, as viewed from the standpoint of 
the parties concerned. The Japanese will learn a great deal from 
the vast experience which the American company has had in the 
electrical manufacturing business. While the American company 
is assisting them in manufacturing, it will, in turn, receive 
dividends on its shares—now 10 per cent. per annum. By this 
arrangement the American company establishes close business 
relations with the Japanese company and the Mitsui Bussan Kaisha, 
which is also the selling agent for a part of the General Electric 
product. Moreover, while the American company is assisting the 
Japanese company in manufacturing electrical equipment, there is 
no restriction on the former in selling its product from its American 
factories. 

“However, the Japanese factory has the great advantage of the 
import duty of approximately 25 per cent., and thus, gradually, 
only the large apparatus, which cannot be economically made in 
Japan, as yet, will come from America. At the present time the 
American manufacturers of electrical supplies export to Japan large 
quantities of all kinds of apparatus, large and small, because the 
capacity of the Japanese manufacturing plants (the Shibaura works 
being the leading electrical manufacturing concern in Japan) is not 
nearly large enough to supply the demand, and will not be for a 
considerable period. 

“In conclusion, it may be stated that this new plan of procedure 
was not adopted without the presentation of other plausible schemes, 
contemplating a much larger investment of American capital. The 
conservative feature of the policy, as finally approved, places the 
burden of responsibility on the Japanese capitalists, and, secondly, 
this plan of procedure strengthens and tightens the bonds of a closer 
Japanese-foreign industrial relationship. The commercial world 
will, once this arrangement is generally understood, watch the out- 
come with keenest interest.” 


The Lighting of Newport Technical Institute.— 
This Institute, which was recently opened by the Mayor of New- 
port, is lighted by tantalum and ‘* Onewatt ” lamps, Holophane glass-. 
ware figuring prominently. The fittingsin the main Assembly Hall 
are in the Georgian style, and were supplied -by Messrs. SIEMENS 
BROTHERS DyNAMO Works, LtD., to Messrs. A. G. Arnold & Son, of 


HOLOPHANE FITTINGS AT NEWPORT TECHNICAL INSTITUTE, 


Newport, the contractors responsible for the lighting and. power 
installations. Higho.p. “Onewatt” tungsten lamps are used in the 
large central Holophane spheres, whilst tantalum lamps are 
installed in the smaller planet Holophane globes. This hall is 
intended for use for examination purposes, and will also be used 
for entertainments. 


Belgium. — Ia Société de la Centrale Electrique 
d’Arendonck et Extensions is the name of a new company which 
has just been formed in Antwerp, with a capital of £4,600, 


Railless Trolley Cars Wanted in the West Indies. 
—The following paragraph appears in a recent American Consular 
publication :—“ A prominent citizen in a city of the West Indies 
informs an American Consular officer that he is anxious to intro- 
duce into one of the islands a system of running electric cars by 
means of double trolleys, whereby the electric current is returned 
through a second wire, doing away with the necessity of rails. If 
such contrivances are produced in the United States, he would like 
to get in touch with the manufacturers at once.” 


LB. and S.C, Electrical Department.—Mr. R. H. 
Houghton, electrical engineer to the L.B. and S.C. Railway, 
announces that the head offices of the electrical department of that 
company will shortly be transferred from London Bridge to 
Victoria Station. From Monday, 28th inst., all communications 
should be addressed to the electrical engineer, London, Brighton and 
South Coast Railway, Victoria Station, London, 8.W. The future 
telegraphic address will be “Electrical, Brighton Railway, 
Victoria,” and the telephone, Westminster 728. 
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Book Notices.—TZechnical Dictionary in Six Languages 
(Deinhardt-Schlomann Series). By A.Schlomann. Vol. X : Motor 
Vehicles, edited by Rudolph Urtel. London: Constable & Co. 
Price 12s. net.—To the volumes already issued of this unique 
production is now added a dictionary of technical terms relating to 
motor-cars, motor-boats, motor-airships and flying machines, pub- 
lished with the authority of the Royal Automobile Club of Great 
Britain. In dealing with subjects which are progressing and 
changing so rapidly as these, the editors have naturally had a hard 
task, but, with the aid of various clubs and societies, most of the 
difficulties have been successfully overcome. To say that the treat- 
ment of the subject is comprehensive would be but a feebie 
acknowledgment of the labour represented by the contents of the 
volume. As we have said of its predecessors, so we say of this— 
that it stands alone of its kind, absolutely without a rival. Our 
only criticism of the whole series is that the Russian index should 
have been placed before the general index instead of after it ; in its 
present position, although it is probably the least used of all, yet it 
is the most prominent part of the index—and it gets in the way. 

* Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXIX, No. 2. November, 1910. New York: The Institute. 
Price $1.00. 

* Transactions of the Illuminating Engineering Society.” Vol. V, 
No. 7. October, 1910. Easton, Pa.: The Society. Price 75 cents. 

“Manchester Steam Users’ Association. Memorandum by the 
Chief Engineer for 1909.” Manchester: Taylor, Garnet Evans and 
Co., Ltd. 1910. 

“Practical Telephony.” By Jas. Bell and 8S. Wilson. Fifth 
edition, revised. 1910. London: S. Rentell & Co., Ltd. Price 
3s. 6d. net. 

* Alternating-Current Machinery.” By William Esty. 1909. 


. London: Crosby Lockwood & Son. Price 12s. 6d. net. 


“The Principles of Electric Wave Telegraphy and Telephony.” 
By J. A. Fleming. Second edition, 1910. London: Longmans, 
Green & Co. Price 28s. net. 

“The A.B.C. Fiscal Handbook.” Second and enlarged edition. 
London: The Free Trade Union, 8, Victoria Street, S.W. 

“Die Automatische Telephonzentrale Miinchen-Schwabing.” By 
J. Baumann. Reprint from the Zeitschrift fiir Schwachstromtechnik, 
Price M. 1.50. 

“ Lignes Electriques Aeriennes.” By Ph. Girardet. 1910. Paris : 
Gauthier-Villars. Price 5 fr. 

“ Lignes Electriques Souterraines.” By Ph. Girardet and W. Dubi. 
1910. Paris: Gauthier-Villars. Price 5 fr. 

“ Journal of the Western Society of Engineers.” Vol. XV., No. 5. 
October, 1910. Chicago: The Society. Price 50 cents. 

“Die Elektrischen Erscheinungen in Metallischen Leitern.” By 
Dr. K. Baedeker. 1911. Brunswick: Vieweg & Sohn. Price M. 4. 

“History of the Theories of ther and Electricity.” By E. T. 
Whittaker. 1910. London: Longmans, Green & Co. Price 12s. 6d. 
net. 

“Elementary Telegraphy.” By H. W. Pendry. 1910. London; 
Whittaker & Co. Price 2s. 6d. net. 

“Steam Turbines.” By Rankin Kennedy. 1910. London: 
Whittaker & Co. Price 4s. 6d. net. 

A new edition of Mr. W. Perren Maycock’s “ Electric Wiring, 
Fittings, Switches and Lamps” will be published by Messrs. 
Whittaker & Co. after Christmas. 


Ship Lighting.—Electric lighting has been installed on 
all the steamers of the Siam Steam Navigation Co. 


Catalogues and Lists,— Messrs. Popr’s ELEcrric 
Lamp Co., Lrp., Willesden, London, N.W.—Illustrated price-list of 
“Pope” metallic-filament lamps, from 5 to 240 C.P. 

Messrs. KrupKA & JACOBY, 11, Queen Victoria Street, London, 
E.C.—Price-lists of arc lamp carbons, ‘‘ Kajok” dry cells, metal- 
filament lamps and tantalum lamps. 

THE BRAULIK ENGINEERING Co., 8, Lambeth Hill, London, E.C.— 
Leaflet describing and illustrating their combined petrol-electric 
sets. Also leaflets relating to the 1910 pattern “Eclipse” flame 
arc lamps. 

Messrs. SIEMENS Bros. DyNAMO WoRKS, LTD., Caxton House, 
Westminster, S.W.—36-page catalogue devoted to tabulated sizes 
and prices, small illustrations, and brief particulars of their open- 
type arc lamps and ‘‘Caxton”’ flame arc lamps for continuous and 
alternating currents, and enclosed arc lamps for continuous current. 
Line resistances, choking coils, transformers and spare parts are 
also particularised. Also a new list of lantern slides kept in stock 
by the company for loan, free of charge, to lecturers, schools, Xc., 
has been prepared. The revisions and the additions of up-to-date 
slides make an available collection of 117 different views. 

THE WESTINGHOUSE COOPER-HEWITT Co., LTD., 151-2, Great 
Saffron Hill, London, E.C.—Folding leaflet giving particulars of 
their mercury-vapour lamps and a number of small illustrations 
showing their different applications. 

THE UNIoN Exectric Co., Lrp., Park Street, Southwark, 
London, S.E.—An attractively got-up brochure has been issued 
under the title ‘‘Why the Excello excels,” in which the develop- 
ment of the flame arc lamp is traced, and the manner in which 
defects have been overcome in the “Excello” lamp. Night views 
of some London buildings using these lamps for exterior lighting 
are included. Copies of this booklet may be obtained on application 
to the company. 

Messrs. ALEX. CHAPLIN & C€o., LTD., Helen Street, Govan, 
Glasgow.—List giving illustrations of their steam and electric 
cranes, electric winches, &c. 

THE BrRiTisH ALUMINIUM Co., LTD., 109, Queen Victoria Street, 
London, E.C.—Leaflet relating to the use of aluminium in the iron 
and steel industries, 


THE WESTINGHOUSE BRAKE Co., 82, York Road,! London, N.— 
Folding pocket-card relating to the Westinghouse oil engine. 

THE FosTER ENGINEERING Co., LTp., Morden Road, Wimbledon, 
S.W.—New folder relating to the Foster metal lamps, which are 
described as affording “ the solution of the electric light problem.” 
Prices are stated. Quantities of these leaflets can be obtained by 
contractors, printed with their own name and address, by making 
application to the company. 

THE LINOLITE Co., 25, Victoria Street, London, 8.W.—New cir- 
culars relating to their “ Tubolite” system, and stating reductions 
in prices both of carbon filament tube and tube with “ Metfil ” 
lamps. The chief feature of their new pattern is its narrowness ; 
the holders are supported independently of the reflector. 

THE GENERAL ELECTRIC Co., Ltp., 67, Queen Victoria Street, 
London, E.C.—A number of well-produced pamphlets and lists 
giving illustrations, descriptive matter, and prices of the manu- 
factures of the Witton-Kramer Electric Tool and Hoist Co., for 
which the G.E. Co. are sole selling agents. K 18, in the course of 
24 pages, deals fully with the firm’s electric hoisting specialities 
(suspension and mono-rail electric hoists, electric cranes, winches, 
capstans, portal jib cranes, &c.). K 15, in 20 pages, deals with 
electric lifting magnets for handling iron and steel manufactures, 
magnetic rail transporters, kc. Several other loose leaflets relate 
to portable tool equipments, trolley hoists, &c. A new edition of 
the Witton primary cells catalogue is now being distributed to the 
trade, In the course of 24 pages it gives illustrations, brief notes 
and prices of Leclanché cells, wet, “G.E.C.” dry cells, ignition sets, 
charging materials, Edison-Lalande cells, Daniell cells, carbon 
plates, Kc. A new leaflet draws attention to “ Robertson” battery 
lamps, varnished in different colours, as a good line for Christmas 
and New Year decorations. The company has just issued a double- 
crown poster, reproducing its Osram comet design used on the larger 
posters already issued, and alluded to in these pages, Copies of 
this smaller poster can be obtained by the trade free of cost, for 
local display. 

THE BRITISH THOMSON-HousTON Co., Lrp., Rugby.—New price 
list (No. 258) giving information, illustrations, and tabulated sizes 
and prices, of the B.T.-H. “Calorite ” electric flat irons, which are 
made in various sizes suitable for all kinds of light or heavy iron- - 
ing from delicate embroideries to leather and tailoring work. The 
heating unit, which is of calorite metal, is stated to be capable of 
withstanding oxidation at an extremely high temperature. A flat 
iron has been on circuit continuously day and night for nearly four 
weeks, and although the wooden handle has entirely disappeared, the 
heating unit is still intact. 

Messrs. ARCHIBALD J. WRIGHT, LTD., 41, Beech Street, Bar- 
bican, London, E.C.—A number of new price leaflets relating to 
pocket flash lamps, and other electrical varieties in which increased 
business is generally done at the approaching season of the year, 
because of the young hopeful’s demands, 

Messrs. A. REYROLLE & Co., LTD., Hebburn-on-Tyne.—Two new 
pamphlets have just been issued. No. 140 illustrates a line of 
controllers, star delta switches, &c., which are being put on the 
market, and which can also be supplied in the oil-immersed 
explosion-proof type. The fingers are easily and cheaply renew- 
able. These controllers can be supplied for all voltages up to 650, 
and in capacities up to 500 H.P. No. 55 pamphlet illustrates the 
firm’s double-revolution drum-type starter regulators, which have 
been on the market for some time, and which are at present 
standardised in sizes up to 50 H.P. 500 volts, though larger sizes 
can be supplied. 

Messrs. ARC LAmPs, LTp., Sphere Engineering Works, St. Albans, 
Herts.—24-page catalogue of Davy arc lamps. The “Sunre” flame 
lamps are well illustrated—interior and exterior—also the Davy 
patent shuntless enclosed arc lamp, the “ Mite” enclosed lamp, and 
lamps for photographic and photo-printing work. The firm’s auto- 
transformer for A.C. enclosed lamps, and the patent automatic 
thermal release switch, are described. Prices are shown, and con- 
ditions of working and particulars of accessories are among the 
contents. 


“ Installations,—Messrs. Stemens Bros. 
AND Co. and SIEMENS Bros. DyNAMO Works, LTD., have recently 
obtained a large number of orders for “ Stannos ” wires and: “ Zed” 
cartridge fuses, which they have sub-let to local contractors, as 
they themselves do not do actual wiring work. Messrs, J. H. 
Harpin, electrical contractors, of Birmingham, are now carrying 
out an installation of 450 lights at the Hawkesyard Priory, Rugeley, 
with “ Stannos” wires, using the sheathing as the return conductor, 
and “Zed” fuses are employed throughout, The power is supplied 
by a Siemens generator driven from an Austin petrol engine, The 
switchboard is being made by Siemens Bros. Dynamo Works, Ltd. 
A 60-cell battery by Pritchetts & Gold is being installed. The 
generating plant is provided with Walker, Horrocks & Co.’s system . 
of automatic control, whereby the generating set starts itself as 
soon as the battery voltage falls below a certain value. Siemens 
cables are used throughout. Messrs. 8. Gillett are carrying out the 
wiring with “Stannos” at the church at Whitley Bay, Northum- 
berland, and they are also carrying out for Siemens Bros. the com- 
plete electric installation, including 10-H,.P. generating plant with 
battery and switchboard of a private house at Haydon Bridge, 
Northumberland, 


Trade Announcements.—THE AccEssoRIES MANv- 
FACTURING Oo., LTD. (notice of which company appeared in our 
last issue), having acquired the business of the Accessories Manu- 
facturing Co., Ltd., from the liquidator, is being carried on at the 
old address, 11, Dean Street, Soho, W., under the management of 
Mr. James Douglas, as heretofore, 
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Messrs, LonD & SHAND, LTD:. of Plymouth, have-taken over-the 
contracting business of Messrs. Mantle & €o., at Newquay, and they 
will be glad to receive catalogues at their address there, viz., York 
Buildings, Newquay, Cornwall. ; . 

THE SANDYcROFT Founpry Co., Lrp., of Sandycroft, near 
Chester, have taken over the accumulator business previously 
carried on by Messrs. W. O. Rooper & Co. and the Epstein 
Accumulator Co., and have erected up-to-date premises at Sandy- 
croft for the manufacture of storage batteries on the most approved 
principles. The have, just issued a storage battery catalogue, in 
which illustrations appear of positive and negative plates, B.N. 
lighting type cells in glass boxes, “A N.” central station cells, 
“ Sandycroft”” ignition and car-lighting cells, and Rooper’s bolt for 
connecting storage battery lugs. Tabulated figures. of. charge and 
discharge rates, dimensions, weights and prices are given. Any of 
our readers can have a copy of the catalogue for the asking. .. 


Dissolutions and WATER- 
TuseE Borer Co., Ltp.—This company is winding up voluntarily 
with Mr. E. ©. Berridge, 46, Queen Victoria Street, London, E.C., as 
liquidator. 

POLESWORTH ELECTRICAL APPLIANCES Co., Lrp.—A_ meeting 
is to be held at 36, Cannon Street, Birmingham, on December 20th, 
to hear an account of the winding up. 

PONTARDAWE ACETYLENE GAS & CARBIDE Co., acetylene gas 
and electric lighting engineers, Pontardawe, Glamorgan.—Messrs. 
W. T., C. W. and F. W. Owens have dissolved partnership. . Debts, 
&e., will be attended to by Messrs. C. W. and F. W. Owens. 

WesTMINSTER & ExEcTRIC Co., Lrp., Palace Chambers, 
Westminster, S.W.—Mr. F. W. White, liquidator of this company, 
writes with reference to this voluntary liquidation, a notice of 
which has recently appeared in our pages, pointing out that the 
winding up is due entirely to private reasons, and is not in any way 
due to its inability to meet its obligations. Not only have all 
creditors been paid in full, but the shareholders also have been paid 
in full, with the addition of a substantial dividend. : 


Change of Address,—Unitep River PLATE TELE- 
PHONE Co., LTp., has removed to 5, London Wall Buildings, Fins- 
_ bury Circus, London, E.C. 


Staff Social—The employés of Messrs. ECKSTEIN, 
HEAP & Co., of Manchester, held their second social evening and 
whist drive on Saturday last, at the New Exeter Café. 


Osrams in a Motor Smash.—We understand that Osram 
battery lamps are now in high favour amongst the motoring com- 
munity, and are largely used for the lighting of cars.and for the 
headlights. and tail lanterns. -Occasionally they undergo an unex- 
pected reliability test. A well-known central station engineer, 
whilst motoring in the South, recently experienced a bad side-slip, 
which caused his car to charge a bank and turn. over. The first 
thing to strike the ground was the off-headlight, which was 
recovered from the wreck in a very much battered condition.. Not 
a particle of the lens or the front glass remained in the body of the 
lamp, the only real survivor being the ‘‘battery”’ Osram. Out of 
curiosity, the engineer in question switched on the car lights after 
the smash, and was surprised to see the Osram lamp light up in the 
pulverised headlight. This lamp had already been in service since 
June, 1909. ‘ 


Bankruptcy Proceedings,—J. G..S. CUNNINGTON AND 
H. P. ALLison; electrical engineers and contractors, Purley and 
Hampstead respectively, and 7, Great Newport Street, London.— 
December 6th is the last day for the receipt of proofs for intended 
dividend by Mr. A. Page, 28, King Street, E.C., the trustee. 

ARTHUR DRIFFELL POULTER, electrical engineer, &c., Angus’s 
Hotel, -22 and 23, New Bridge Street, London. This debtor applied 
to his Honour Judge ‘Harrington, sitting at the County Court, 
Kingston, Surrey, on Tuesday last, for his discharge from bank- 
ruptcy. Mr. Knight, the Assistant Official Receiver, having made 
a statement, application was granted, subject to the debtor con- 
senting to judgment for £75, of which £50 was to be paid forth- 
with and the balance within six months ; otherwise, the discharge 
would be suspended for two years. 


“LIGHTING and POWER NOTES. 


\ 


Accrington.—The Corporation has given notice’ of. its 
intention to apply for a provisional order to extend the area of 
supply under the Accrington Corporation Electric Lighting Order, 
1890, so ‘as to include the urban district of Clayton-le-Moors and 
the parish of Altham, and to confer powers and authorise alterations 
rendered necessary by the proposed extension. _ 


Ashford (Kent),—The East Kent Electric Supply Co., 
Ltd., is applying for a prov. order for electric’ supply for the urban 
district, and also for the rural parishes ‘of Eastw2il, Kennington, 
Sevington, Willesborough, Great Chart, Hothfield and Kingsnorth. 
With reference to the omission of the company to serve the usual 
statutory notices on the East and West Ashford R.D.C.’s, recently 
referred to inthe ELECTRIOAL REVIEW, both bodies have agreed 
to waive their rights. 


_ Ashton-under-Lyne,—The T.C. has adopted. the follow- 
ing revised scale of charges for energy; First. 500 units, 3d: per 
unit ; second 500, 24d, ; over 1,000, 2d., with a discount-of 5 per cent, 


‘Australia.—Mildura (Victoria) Council ‘is about to 
duplicate its electric lighting plant, and has raised a £3,500 loan for 
the purpose. Gawler Corporation (S.A.) is inquiring into electricity 
supply advantages in Victoria. At Adelaide a special Corporation 
Committee has recommended the purchase by the municipality of 
the plant belonging to the Adelaide Electric Light and Supply Co. 
and the retailing of the power to suburban Corporations, as well as 
the lighting of the streets of the city. The Shire Council of 
Nunawading (Vic.) is, in committee, considering a proposal to enter 
into an agreement with the Melbourne Electric Light Co. for an 
installation. The Charlton (Vic.) Electric Light and Power Co. has 
been in the market for a suction gas plant.—Australian Mining 
Standard and Electrical Record. 


Bexhill,—The Council has considered a_ resolution 
passed by the local Commercial Association asking the former not 
to give its support to a Bill promoted by the Incorporated Municipal 
Electrical Association to give power to local authorities to trade in 
electrical fittings. The Council has replied that it does not con- 
template taking any action in support or in opposition to the Bill. 


Bognor.—The Ratepayers’ Association has passed a 
resolution expressing the opinion that the U.D.C. should not apply 
for a prov. order for E.L., but should arrange for the Chichester 
E.IL..Co. to proceed with a scheme. 


Burry Port.—The U.D.C. has applied to the B. of T. 


for a prov. order for E.L. 


Buxton.—The electric light is being installed throughout 
the Devonshire Hospital and Nurses’ Homes, and these will be 
connected with the mains of the U.D.C. by the end of the year. 


Chichester.—The Chichester Electric Light and Power 
Co., Ltd., is applying to the B. of T. for a prov. order extending the 
area of supply, to include the urban districts of Littlehampton and 
Bognor, and a part of the rural districts of Werthampnett, West- 
bourne and East Preston. : 


China.—The London and China Telegraph recently 
quoted a Chinese paper to the effect that an electric light company 
had been started in Chungking with purely private - capital, 
amounting to £60,000, under German.and British management. 


Continental Note.— PortvucaL.—The new generating 
station at Lisbon, on the banks of the Tagus, of the Compagniés 
Reunies Gaz et Electricite is now in operation; it comprises four 
sets of steam turbines and generators, having a total capacity of 
4,750 Kw. With the view of preparing to meet the increased 
demand, it has been decided to put down five more boilers and a 
2,500-Kw. turbine and alternator. a 


Coombe.—The Council has given its consent to the 


promotion of an electric lighting order by the Wimbledon Corpora- 


tion to supply electricity in the Coombe area. 


Dorchester.— Messrs. J. & W. Purves, of Exeter, have 
applied to the B. of T. for a prov. order for electricity supply within 
the borough. 


Farsley.—The D.C. has decided to ask Electric Distri- 
bution of Yorkshire, Ltd., to submit an estimate of the cost of an 
installation of electric light at the offices, and also to state the 
terms and conditions under which it will. light the public streets 
by electricity. 

Fife.—The Fife Electric Tramway, Light and Power Co. 
is to apply for power to supply electricity for lighting pur- 
poses throughout the greater part of Fife. The company has 
already statutory authority for supplying energy for power pur- 
poses. The area of the proposed operations extends from Leven to 
Torryburn, and embraces many populous parishes. 


Holmfirth.—The U.D.C. is negotiating with the 


Yorkshire Electric Power Co. for a supply of current, and an offer 


by the company is being considered. 


Leeds.—The half-yearly return of the Electric Lighting 
Department shows 5,684,593 units sold, as compared with 4,747,256: 


units during the same period of last year. The figures indicate that . 


private lighting sales are still falling slightly, but power units are 
a million to the good, the motor horse-power installed having 
increased from 12,062 to 14,034. The income for the half-year was 
£36,414 and the working cost was £14,512(as compared with £15,029 
last year), and after meeting statutory charges a deficit of £8,980 
remains. This deficit always occurs during the first half or lightest 
period of the year and is invariably more than counterbalanced by 
the surplus accruing during the second half-year’s working. 


Llandudno,—A 1L.G.B. inquiry was held on Thursday, 
last week, by Mr. H. R. Hooper into the application of the Council 
to borrow £2,320 for purposes connected with the electricity under- 
taking ; £1,000 was for excess expenditure and prospective expendi- 
ture on mains and services, £932 for a.coal conveyor, £260 for. 
mechanical stokers, and £130 excess expenditure on a previous loan 
of £2,450 for plant to enable the Council to supply adequate power 
to the Llandudno and Colwyn Bay Light Railway. The Inspector 
suggested that the £1,000 should be for mains only, stating that 
services should be put in out of,revenue. The Inspector further 
suggested that the balance of £130 should be paid out of revenue 
or reserve funds. Both suggestions were accepted on behalf of the 
Council, and the inquiry was closed. 


London,.—FULHAM.—With reference to the objection of 
the L.C,0, to the valuation of the B.C.’s electricity undertaking, the 
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assessment has been increased from £10,500 gross and £4,500 rate- 
able value, to £13,331 gross and £4,850 rateable. The I.C.C. asked 
for a gross valueof £14,000 and a rateable value of £5,600. The 
assessment according to the valuation list at present in force is £2,850 
gross and £1,900 rateable. Under the scheme recently adopted for 
the free wiring and fitting of consumers’ premises for electric 
light, 102 applications have so far been received, and of these 65 
premises have already been connected with the mains. 


Lowestoft,—The lighting of London Road by flame are 
lamps is under consideration. 

The T.C. has applied for a loan of £4,050 for additional plant, 
the extension of builings,a new steam pump, meters, and public 
lighting. 

Pateley Bridge (Yorkshire),—A correspondent writes 
that a proposal is on foot to supply the district of Pateley Bridge 
with electricity for public and private purposes, and it is under- 
stood that statutory notice has been given by a Chelmsford firm of its 
intention to apply to the B. of T. for a prov. order under the Electric 
Lighting Acts, authorising it to proceed with the scheme. 

Salisbury.—The E.L. and Supply Co. has applied to the 
B. of T. for a prov. order extending the area of supply to the 
parishes of Bemerton and West Harnham, and to certain parts of 
the city. The R.D.C. has assented to the application. 


Sevenoaks.—The U.D.C. has applied to the B. of T. for 
a prov. order for electric supply. <A site for a generating station 
has already been selected. A private company previously had an 
order, which was revoked. 

Shanghai.—We learn with pleasure that the municipal 
electricity supply in Shanghai is progressing so rapidly that the 
installation of two mixed pressure turbo-alternators, each of 
480 KW., which are now about to be installed, and which will bring 
the plant capacity of the existing generating station up ‘to 5,960 KwW., 
will only be sufficient to meet the estimated demand for the next 
12 months. Three years ago the Council purchased a site on the 
river front about four miles from the centre of the town, upon 
which to build an extra-high-tension three-phase generating station. 
Last year when it was decided to install the two 480-Kw. mixed 
pressure turbo-alternators, it was thought that the building of the 
new riverside power house could be postponed until 1913. Itisa 
good sign, however, that the demand, not only for lighting, but 
also for power and heating is increasing so satisfactorily, that it has 
become advisable to commence laying down the new station in 
1911. This new station will, in the first instance, be equipped with 
turbine plant of 4,000 Kw., made up of two sets of approximately 
2,000 Kw, each, with the usual condensing, switchgear, boiler and 
coal-handling plant. In connection with the foregoing, Mr. 
T. H. V. Aldridge, the municipal electrical engineer, is expected to 
arrive in London about the end of November. Whilst in Europe he 
will personally study the latest phases of electrical development 
both in England and on the Continent, and will at the same time 
be engaged in issuing specifications, in collaboration with Messrs. 
Preece, Cardew & Snell, for the whole of the new plant, including 
steelwork for buildings. Mr. Aldridge’s address whilst in England 
will be c/o Messrs. Preece, Cardew & Snell, 8, Queen Anne's Gate, 
London, 8.W. 

Stockport.—A L.G.B. inquiry relative to the T.C.’s 
application for sanction to borrow £15,500 for electrical extensions, 
took place on November 15th. Mr. R. Lomax, borough electrical 
engineer, stated that current was now being increasingly used in 
the hatting, textile, and other trades, and it was to meet the 
growing demand that the loan was required. Distributing mains 
to the extent of 144 miles were now laid, and £8,000 of the sum 
applied for was for additional mains, the cost of services and 
meters in connection with the additions being met out of revenue 
account. Another £4,000 was for motors, exclusive of the charges 
for fixing, wiring and erection. Theremainder of theloan, £3,500, 
was required for reconstructing the retaining wall along the side of 
the Mersey. During the past five years, the generating station had 
been reconstructed, and none of the original generating plant was 
now in use, the old plant having been taken out and more 
modern machinery installed, including overhead coal bunkers, con- 
veying plant, economisers, feed pumps, electric balancers, a new 
battery and battery house, and a fan for induced draught. 


Taunton,—The whole of the street arc lamps have been 
replaced by five-light Osram fittings. 


Truro.—A_ prov. order for electric lighting is being 
applied for by Messrs. J. and W. Purves, of Exeter. The scheme, it 
is understood, has the approval of the T.C. 


West Penwith.—The U.D.C. has consented to the 
Urban Electric Supply Co. erecting H.T. wires in the Council’s dis- 
trict for the supply of energy to consumers. The pressure will be 
about 10,000 volts, and the wires will be 25 ft. above roads. 


Willesden,—The Electricity Committee reports that 
arrangements. made in 1906 with regard to the hire and hire- 
purchase of motors have worked satisfactorily. The system is, 
therefore, to be extended to radiators and other electrical 
appliances. In regard to’ the decision of the Council to charge 
a. flat rate of 1d. per unit to consumers whose supply could 
be automatically switched off at dusk until 10 p.m., the following 
scale of charges has been framed for the necessary automatic 
switches: 50 amperes, 7s. 6d. per quarter; 100 amperes, 10s. per 
quarter; 200 amperes, 12s. 6d. per quarter. Mains are to be 
extended to the Park Royal Estate to givea supply for power 


and lighting purposes to a factory which the Dairy Supply Co.,. 


Ltd., contemplate erecting upon the estate. 


Worcester.—The proposal of the Electricity Committee, 
which has excited so much opposition among electrical contractors 
in the city, came before the Corporation on Wednesday last week. 
The Committee recommended that the electricity department should 
be allowed to pass on to contractors or manufacturers orders for 
electrical cooking or heating apparatus, and to charge a commission 
for so doing. The chairman of the Electricity Committee, in sub- 
mitting the recommendation, said they had been accused of dealing 
ruin to the electrical trade in Worcester ; but they only asked to be 
allowed to take care of the industry which belonged to the citizens, 
and in which they had invested a sum of over £125,000. He 
promised thatthe Committee woufd not send the trade out of the 
town ; but if they were to make the electricity enterprise pay, they 
must be allowed some freedom. In reply to a question as to 
whether it would not be illegal under the decision of Mr. Justice 
Neville in the Leicester Corporation case, the town clerk said it 
would not. The Committee did not wish to open a shop (as the 
Leicester Corporation did), they only wanted to assist the citizens 
to get what fittings they wanted at a price which was fair. Several 
speakers opposed the proposition, because they viewed it as the thin 
end of the wedge of municipal trading. The proposal was defeated, 
only six voting for it. 


TRAMWAY and RAILWAY NOTES. 


Ashton,—No decision has yet- been arrived at with 
respect to the proposed purchase by the local authorities con- 
cerned of the undertaking of the Oldham, Ashton and Hyde Tram- 
ways Co., but it was reported at a meeting of the Limehurst 
(Ashton) U.D.C. on November 17th that a report would shortly be 
presented from the law clerks of the various authorities. Mr. 
Taylor (clerk to the Council) expressed his opinion that nothing 
tangible would arise. Existing tramways would before long be 
superseded by trackless trams, and it would not be advisable for 
local authorities to take over existing schemes. 


Ayr.—At last week’s meeting of the T.C., Bailie 
Copland gave notice of motion to the effect that the Council 
proceed with the extension of the tramway to Hawkhill in accord- 
ance with Parliamentary powers already obtained. 


Brynmawr-Aberbug.—A company has been formed for 
the purpose of applying for a prov. order for the construction of 
railless electric tramways between Brynmawr and Aberbug vid 
Aberystruth, Abertillery and Llanhilleth. The company intends to 
generate its own electricity. 

Continental Société des 
Tramways Bruxellois has commenced work on the construction of 
a new line of electric tramway between the Place de Brouckere, 
Brussels and Jette-Sainte-Pierre via Laeken. 

GERMANY.—Plans are being prepared in respect of a projected 
electric railway between Modersessmar and Gummersbach. : 

SPAIN.—The Society Hijos de Francisco Gambus Solex has 
applied to the Governor of Barcelona for authorisation to build an 
electric station for the supply of light and motive power in Olesa 
de Montserrat and to a factory in Monistrol. 

The ‘Linea de Barcelona al Vallés” is the title of another Bar- 
celona company, just formed with a view to constructing tramways 
for linking the towns named. A third Barcelona company is that 
styled ‘‘la Sociedad de Tranvias de Barcelona 4 San Andrés,” which 
is seeking a concession to build an extension to San Andrés from — 
the Horta terminus of the Barcelona to Horta electric line. 

The Minister of Public Works has given an authorisation to Don 
Manuel Esteve Pastor, of Novelda, Alicante, to make within one 
year the surveys for a projected electric tramway between Aspe 
and Crevillente and Elche. 

Edinburgh,—An amusing incident is related regarding 
the Corporation Order Confirmation Bill, the third reading of which 
was agreed to in the House of Lords on 17th inst. One of its pro- 
visions authorises the formation of the new tramway line from 
Ardmillan Terrace to the Markets at Gorgie. Objection was raised 
by the Scottish office as to the length of time which it was pro- 
posed in the draft order to allow to the Corporation for the com- 
pletion of the tramway. Five years was the limit at first inserted. 
The Scottish office thought that was too long, and three years was 
suggested as a more suitable period. To that the Corporation raised 
no objection, and they indicated that they would not be adverse to 
making the period as short as one year. The amusing side of the 
business is that while the Scottish office were standing out for the 
curtailing of the period for its construction, the line had actually 
been constructed, and the cars were running on it. The Con- 
firmation Bill thus gives authority for the making of a line which 
has already been completed and is now in working order. 


Fife——The new Kelty and Cowdenbeath section of the 
Dunfermline and District Tramways has been inspected by Colonel 
von Donop on behalf of the B. of T., and has now been opened to 
the public. The whole line is about three miles in length, and com- 
mences at the Fountain, Cowdenbeath, finishing at the Cross Roads, 
Kelty. The work of construction had occupied about ten weeks. 


Glasgow.—The general manager has been instructed to 
have the cars on one of the routes of the T.C. system fitted with 
meters for recording the current consumed. 

The Committee on Tramways has decided to recommend that the. : 
T.C. should rescind its proposal that blind persons properly : 
authenticated and accompanied by a guide should travel for the 
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usual fare for one person only. The proposal of the Committee now 

is that institutions for the blind should be supplied with special 

tokens to be handed to, and used only by, blind persons when 

travelling on the cars, the Corporation not to be held liable for any 

mm damage or injury sustained by any person while travelling on 
e cars. 


Glusburn.—The P.C. has decided to give unqualified 
approval to the proposed system of railless cars submitted by the 
Keighley T.C. 


. Japan.—A company is reported to be in course of forma- 
tion in Tokio, the object of which is to construct a light electric 
railway between Hachioji and Hiratsuka. - 


Lancing (Sussex),—The Parish Council has approved of 
the scheme for the Brighton-Worthing electric tramways to pass 
through Lancing. 


Liverpool-Southport.—Work in connection with the 
further extension of the electrified portion of the Lancashire and 
Yorkshire Railway, which the directors of the company have 
had in contemplation for some time, was commenced on 
November 2lst. The extension is on the Aintree lines, running in 
a north-easterly direction from Liverpool, ria4 Walton Junction and 
Marsh Lane, and provides for the electrification of the existing 
lines between Maghull and Town Green, a matter of some three 
miles, the section being fed from a combined rotary converter and 
battery sub-station constructed at Aintree. The undertaking, 
which is being carried out under the supervision of Mr. G. Hughes, 
the company’s chief mechanical engineer, is a continuance of the 
original ‘‘ belt ” scheme from Liverpool to Southport, vid Ormskirk, 
in the direction of which latter town the extension of the live 
rail from Maghull to Town Green is another substantial instal- 
ment on the way. This section, it is expected, will be completed 
by the end of February. 


London,—LewisHau.—The General Purposes Committee 
has provisionally consented to the construction of the proposed 
tramway from Forest Hill to Rushey Green, and to pay one-third of 
the net cost of the necessary widenings which are estimated to cost 
£44,600. 


Malvern.—A company is being formed to provide a 
railless electric car service for Malvern, with a generating station at 
Gnarlford. 


Matlock.—A local syndicate is being formed with the 
object of establishing railless electric cars between the tewn and 
Cromford. 


Middlesbrough,—At a meeting of the Corporation on 
Tuesday last week, a letter was read from Messrs. Batten, 
Profit & Scott, solicitors, to the promoters of the proposed 
light railway between Middlesbrough and the Hartlepools 
with regard to the probable charges of the Corporation for 
conveying the company’s cars over the transporter bridge between 
Middlesbrough and Port Clarance, suggesting that the Corporation 
should be allowed 3d. for every passenger taken over the bridge on 
the cars, such passengers paying a minimum fare of ld. Alderman 
McLaughlan questioned whether it would pay under the terms 
offered to carry heavy cars over the river. He did not know 
whetber the time had come to treat with the company, and he 
pointed out that the complexion of the case might be altered if the 
projected new road to Hartlepool was made. It was decided to. 
reply that the Corporation was not prepared to deal with the matter 
at present. 


Oldham,.—aA Bill is to be promoted in Parliament giving 
power for the incorporation of a company for the provision and 
working of omnibuses, cars and other vehicles moved by electric 
power, supplied by means of overhead conductors,”along roads and 
public highways, in the urban districts of Springhead and Saddle- 
worth, and in the borough of Mossley. 


Scarborough,—The B. of T. has given its decision in 
the question at issue between the Corporation and the Tramways 
Co., as to the running of a winter service of cars. The decision is 
that the circumstances call for a limited service of tramcars 
during the winter months. The Tramways Co., as the cars do not 
pay in the winter, announced its intention to discontinue them. 
The Corporation objected, and a B. of T. inquiry was held with the 
above result. The winter service reasonably required, according to 
the award of the B. of T., is: A 20-minutes’ service between 
the Harbour and Scalby Road via Falsgrave Road ; a 20-minutes’ 
service between the Harbour and Scalby Road via Prospect Road, 
and a half-hour service along Aberdeen Walk, Castle Road, and 
North Marine Road. The cars ceased running a fortnight ago, 
and the next move of the Tramways Co. is awaited with interest. 
Negotiations will probably be entered into to ascertain whether the 
town is prep: to take over the tramways, as the company urges 
that it cannot be expected to continue running the cars at a loss, 
particularly as it has not the money to do so. 3 


Southend.—Application has been made by the T.C. to 
the Light Railway Commissioners for authority to construct three 
additional lines of tramways extending to Prittlewell and South- 
church. 

. Stockton,—The Imperial Tramways Co. has applied for 
an extension of time for completing the works scheduled in the 
en Stockton-on-Tees and Thornaby Tramways Act, 
1904, 


of 50 amperes per way, and these again are sub-divided into 


THE GENERAL POST OFFICE POWER 
SUPPLY. 


(Concluded from page 830.) 


THE L.T. switchgear at the G.P.O. West sub-station does not 
call for detailed description ; it controls the direct-current 
side of the motor-converters, the boosters and local feeders 
to adjacent buildings. 

The generator circuit-breakers are fitted with reverse- 
current relays energised from a small set of accumulators, 
which also energises a reverse-current relay in the negative 
bus-bars arranged to operate only in the event of the gene- 
rators being reversed from the battery. 

The latter relay operates through pilot leads, the tripping 
coils on the circuit-breakers for the booster motors, power 
transformers in King Edward Building sub-station and the 
feeders to the pneumatic pump motors, automatically dis- 
connecting these—in the event of the E.H.T. feeder reverse 
relays coming into operation through failure of £.H.T. supply 
—and thus relieving the load which the battery would have 
to carry, until the nature of the trouble was ascertained by 
the attendant. The conditions have been reproduced experi- 
mentally with success, and with equally satisfactory results 
when it has been necessary to suddenly shut down a turbine 
at the power house, during the constructional period. 

The King Edward Building sub-station, situated in ‘the 
south-west corner of the basement, contains four banks of 
transformers in an enclosure formed by the cellwork, control 
panels and screens, and facing the control panels, the 1.7. 
switchboard. 

Four sets of transformers, each consisting of three Berry 
type single-phase air-cooled transformers are installed ; these 
are connected in delta on both £.H.T. and L.'. sides with a 
view to reducing spare plant toa minimum. ‘Two sets are 
of 300 K.v.A. capacity for power supply, and have a ratio of 
6,300/440, while the third set of 150 K.v.a. supplies the 
lighting and small motor circuits at 110 volts. The £.H.7. 
switchgear is practically similar to that installed at the 
G.P.O. West sub-station ; the transformers are protected on 
the E.H.T. and L.1. sides by overload relays, the charging 
resistances for the converters being, of course, omitted. The 
L.T. switchboard is of the well-known B.T.-H. construction, 
and is shown in one of our views. 

The G.P.O. South sub-station is on the site of the old 
steam generating station in the basement at Carter Lane, 
where the plant was installed in two sections, the first being 
brought into use before the last of the old steam plant was 
removed. 

There are two sets of transformers, each of 300 K.V.A. 
capacity and with a transformation ratio of 6,300/110, of the 
same pattern and arranged similarly to those in King 
Edward Building. The switchgear, both £.H.T. and L.T., is 
also similar in general design to that installed in the other 
buildings. 

The completion of the G.P.O. West sub-station at the 
same time as the King Edward Building sub-station was 
necessary in order that the small amount of D.c. power 
required should be available at the same time as the a.c. 
power in the latter building, and so that the change-over in 
the various buildings to the new supply could be effected as 
soon as possible. 

It is, of course, somewhat early to talk about the operation 
of the new plant, but we understand that, in view of the 
substitution of motor-driven air compressors for the present 
steam-operated pneumatic plant and the considerable amount 
of all-day lighting which obtains in the P.O. buildings, as 
well as the motor load derived from conveyors, lifts, venti- 
lators, &c., the load conditions of the new plant will be more 
than usually favourable to low working costs ; moreover, the 
scheme ensures to the postal authorities practical immunity 
from outside interference. : 

King Edward Building Installation—Energy for the 
lighting of this building is supplied from the sub-station in 
the basement’ in the form of three-phase current at 110 volts, 
being distributed by three-core lead-covered cables to 10 
phase boards in various parts of the building. The phase- 
boards provide for 96 single-phase circuits, with a capacity 
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5-a:ipere ways at distributing boards. The lighting installa- 
tion includes some 4,500 metal-filament lamps, principally in 
16-c.P. and 100-c.P, sizes, also 18 flame arc lamps for the 
general illumination of the yard. 

In the larger rooms and offices groups of three 50-c.P, 
and three or four 100-c.P. lamps have been utilised, provid- 
ing an illumination of from two to three candle-feet on 
surfaces where work is done in the sorting offices, and of one 
to two candle-feet where purely clerical work is carried on. 
The lighting installation was carried out by Messrs. G. E. 
Taylor & Co. 

Mechanical ventilation is provided for the three lower 
floors, from which uptakes lead to fan houses on the roof. 

For the basement ventilation there are four 26-H.P. 
fans, coupled to variable-speed p.c. motors, and dealing 
with approximately 69,000 cb. ft. of air per minute, 
at 3 to 1 in. water gauge ; a similar installation is provided 
for the sub-ground floor and for the ground floor, three 
25-H.P. fans to deal with some 65,000 cb. ft. of air under 
similar conditions, are provided. Messrs. Davidson & Co., 
of Belfast, were the contractors for this section of the work, 
Sirocco fans being 
used. An extensive 
conveyor installa- 
tion is provided to 
facilitate the hand- 
ling of mail matter, 
consisting of three 
band conveyors for 
mail bags, one band 
conveyor to carry 
baskets of letters 
and a ropeway to 
carry baskets of 
letters placed in 
carriers. 

In addition to the 
above, there are six 
small band  con- 
veyors fixed on six 
facing tables on the 
ground = floor to 
transfer faced letters 
and packets to the 
opposite ends of the 
tables. 

The bag  con- 
veyors, which were 


BATTERY Room, G.P.0, West SuB-STATION, 


platform from the 
posting rooms, sort- 
ing office, &c., and 
consist of woven 
cotton bands, 28 in. 
wide, running at a 
speed of 4 ft. per 
second ; each band is 
driven by a 440-volt 
three - phase . motor 
through suitable 
speed-reducing gear. 

The motors are of 
the totally-enclosed 
induction  slip-ring 
type, supplied . by 
Messrs. Siemens, 
and are controlled 
by special starting 
apparatus of a “ fool- 
proof” type, sup- 
plied by Messrs. 
Bray, Markham and 
Reiss. Each starter 
consists of a three- 
pole switch in the 
stator circuit, and 
a rheostat switch in 


supplied by Messrs. 
Sauvee, deliver 


mail matter on to 
the west loading 


L.T, SWITCHGEAR, KING EDWARD BUILDING SUB-STATION, 


the rotor circuit, 


made-up bags of E.H.T. SWITCHGEAR AND TRANSFORMERS, King EDWARD BUILDING. each enclosed in a 


separate cast - iron 

case. The rheostat 
switch is provided with a small single- 
phase auxiliary motor, which auto- 
matically cuts out the resistance in 
the rotor circuit immediately the three- 
pole stator switch is closed. : 
_ The rbeostat switch is provided with 
no-volt and overload trip gears, and the 
stator switch has a trip gear operated 
by. a separate direct-current supply at 
220 volts, which enables the conveyor 
to be stopped by pressing small push 
buttons which are provided at several 
points. 

An 18-in. rubber and canvas band 
moving at 5 ft. per second is provided 
for ‘transferring baskets of letters from 
the King Edward Street posting room’ 
to the sorting office, and is protected 
by wire panels throughout its length, 
against interference during transit. The 
rope way, provided. for the transfer of 
letters in baskets from the Newgate 
Street to the King Edward Street. 
posting room, is of the endless type 
fitted with carriers which are. pulled 
along go and return rails. A loop is 
provided in each posting room, and so 
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arranged that the grippers on the carriers are disengaged 
from the rope when the carriers are on the loops. 

The rope operates at a speed of 400 ft. per minute, and is 
run continuously when the conveyor is in use. 

The two last-named conveyors are driven by Harding- 


ings only, and is operated by a 220-volt direct-current 


motor from the supply provided for operating the controllers 


of the other lifts. 


The motors, winding gear—which consists of worm, worm 


PLAN OF SuB-STATION, G.P.O. West. 


Churton three- 
phase induction 
motors with B.M.R. 
controllers, and were 
constructed by 
Messrs. Spencer, of 
Melksham. 

The facing table 
conveyors, in the 
sorting office, con- 
sist of 10-in. cotton 
bands running at 
17 ft. per minute. 
In direction 
faced letters are 
carried to stamping 
machines, while in 
the other, packets, 
&c., are carried. 

Messrs.  Sauvee 
fitted up these con- 
veyors, the 
motors and starters 
were supplied by 
Messrs. Siemens 
Bros. 

Thirteen Way- 
good lifts are provided, the majority 
for 30-cwt. loads, but one of 5-tons 
capacity, for passenger and goods service. 

Three-phase alternating current at 440 
volts and 50 cycles is supplied to the 
motors, and direct current at 220 volts 
pressure to operate the controllers. 

_The speed of the lifts, except in 
three cases, is 200 ft. per minute, with 
loads varying from 10 to 40 cwt. In 
the case of the 30 and 40-cwt. lifts, very 


large and heavy cages are _ provided, - 


and a slowing-down device is fitted, 
in addition to the brakes, owing to the 
inertia of the moving parts. 

Seven of the high-speed lifts will be 
used for transferring mail matter and 
members of the staff between the various 
floors. 

With the exception of the three 
smallest ones, all the lifts are operated 
by means of a switch in the cage. Two 
of the small lifts are provided with “up,” 
“down,” and “stop” push-buttons, in 
the cage and on the landings, while 
third has push-buttons on the land- 


ROPEWAY CONVEYOR AND MoToR Drive, EDWARD BUILDING. 


wheel and winding drum—and controllers are, with two 


exceptions, placed in 
motor rooms in the 
basement. This 
arrangement facilitates 
maintenance, and re- 
duces the cost of supply 
mains, although not 
quite so efficient, me- 
chanically, as if the 
gear were placed at the 
top of the lift wells. 
The motors, with 
the exception already 
mentioned, are of the 
ventilated induction 
type, with slip-rings 
totally enclosed, and 
run at 575 or 750 
R.P.M. The controller 
consists of two revers- 
ing solenoids for oper- 
ating the direction 
switches, one main 
solenoid controlling 
the main supply to 
the motor and one 
rheostat solenoid. 
A small interlock- 
ing switch is 
mounted on the 
controller panel, 
consisting of two 
small bobbins wound 
on two phases of 
the three-phase 
supply, which 
operates a double- 
pole break in the 
D.C. control circuit, 
cutting off the 
controller’ supply 
if the A.c. motor 
supply fails. Limit 
switches to operate 
in case the cage 
exceeds its normal 
up-and-down travel, 
and a slack cable 
switch to stop the 


Ropeway CONVEYOR, SHOWING A BEND. 
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motor in case the cage or balance weight jams, are provided, 
and both cage and landing gates are electrically interlocked, in 


CONCRETE-MIXING PLANT AT GATUN. 


order to safeguard the user. The motors used with the lift 
gears were supplied by the Brush Co. 
In conclusion, it only remains to mention the complete 


electric time service 


ELECTRICITY AND THE PANAMA 
CANAL.—II. 


By JOHN GEO. LEIGH. 


Ir is estimated that in the construction of the six lock 
chambers at Gatun and the north and south approach walls, 
about 2,100,000 cb. yds. of concrete will be laid. The 
cement required for this purpose—not less than 2,250,000 
barrels—is shipped from New York to the docks at Colon or 
Cristobal, and thence carried in barges up the old French 
canal to the storage dock at Gatun. Rock is quarried and 
crushed at Porto Bello, a village about 17 miles east of Colon, 
while sand is dredged at Nombre de Dios, also on the north 
coast of the Isthmus, some 18 miles eastward of Porto Bello. 
At the latter place is an electric power plant which runs the 
rock-crushing and compressor plants, generates electricity for 
lighting and other purposes, and pumps water to the quarries. 
Up to the middle of August the rock and sand from Porto 
Bello and Nombre de Dios were towed in barges to Cristobal, 
and from that port carried in like manner up the old French 
canal to Gatun. Now, however, advantage is taken of the 
deep channel dredged through Limon Bay for the Canal, and 
the old French channel is entered only a short distance north 

of Gatun. Here all 


provided by the 
Magneta Time Co., 
Ltd. 

This, we under- 
stand, is several 
times larger than 
any similar installa- 
tion of itskind in the 
world, and consists 
of over 900 units— 
the unit being taken 
as a 12-in. dial. 

Many of the 
dials are, of course, 
actually 3 ft. and 
4 ft. in diameter, 
and it is of interest 
to note that the in- 
stallation is relied on 
entirely for the des- 
patch of mails and 
all other purposes, and. that no synchronising mechanism in 
connection with outside sources is provided, such is the reliance 
placed on the time keeping properties of the system. 

The King Edward Building installation is, we believe, 
similar to that provided in all the principal 
postal buildings in London, the Magneta 
system having been used in each case. ; 

We are indebted to Major W. A. J. 
O‘Meara, C.M.G., Engineer-in-Chief, and 4 
to Mr. H. C. Gunton, under whose super- 
vision the scheme has been completed, the 
sub-stations. designed, &c., and brought 
into use, for the information incorporated 
inthe foregoing article. Mr. Gunton states 
that the design of the power station and 
E.H.T. feeder system was the result of a 
careful investigation by Mr. . Martin . 
Roberts (late Assistant Engineer-in- 
Chief),-in association with Mr. J. M. G. 
Trezise, and was adopted by Sir John 
Gavey, who was then Engineer-in-Chief, ] 
some time previous to his taking up duty a 
in the Post Office. 


sand. 


B. Automatic electric railway from 
cement, rock and sand storage to 
concrete mixers. 

c. Concrete mixers. 


Leek Electric Supply.—The U.D.C. 
has decided to apply to the L.G.B. for a loan 
of £4,000 for a 300-H.P. Diesel oil engine. 

An additional supply is to be afforded to Messrs. Brough, 
Nicholson & Hall, Ltd., subject to a guaranteed consumption of 
not less than 630,000 units during the next three years at 1°35d. 
per unit, with an allowance as the.cost of production decreases, 
the minimum charge to be 1°125d. per unit. 


GATUN Upper Locks, LOOKING NORTHWARDS. 


A. Cableways for unloading rock and 


three materials — 
cement, rock “and 
sand—are unloaded 
by electric cranes 
and conveyed by 
cable-ways to their 
respective storage 
places, the rock and 
sand being picked 
up from the barges 
by _ self - digging 
automatic grab 
buckets of 70 cb. ft. 
capacity, operated 
from the cableways. 
There are five 
strands of cable in 
all, two duplex and 
one single, with a 
maximum span of 
675 ft. Generally 
speaking, these cableways are of the same construction as 
those over the locks, of which some details will be given 


later. 
Two railways of 24-in. gauge, entirely separate from each 


P.R.R. YARD 


fu 4 \ 
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Automatic ELectric RAILWAY AND CONCRETE-HANDLING PLANT AT GATUN. 


p. Electric railway on bank above 
locks, for hauling concrete to 
lock cableways. 

| E. Cableways over locks for deliver- 
ing concrete to the latter. 


other, so that one may be in service while the other is under- 
going repairs, lead from the cement dock and rock and sand 
storage piles to the concrete mixers, a distance of 4,700 ft. 
The cars in which the materials are carried—in proportions 
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of cement one, sand three, and rock six—are individually 
driven by three-phase motors chain-geared to the axles, 


Cross-SECTION OF LOCK CHAMBER AND WALLS. 


A. Culvert in centre wall. | #, Culvert in side wall. 
B. Connections between centre and F. Drainage gallery. 

lateral culverts. G. Gallery for electric wires. 
c. Lateral culvert. H. Passage-way for operators. 
Dp. Wells opening from lateral culverts 

into lock chamber. | 


taking a 25-cycle alternating current at 220 volts from two 
inverted collecting rails laid between the track rails. 
Each car is started, stopped, or reversed by the operation of 
a master switch, so placed that it can 


car carrying a bucket, is stopped alongside two of the mixers 
and receives concrete from them. It then runs toa point 
on the lock bank where a cableway is waiting, and the cable- 
way picks up the loaded buckets and substitutes two which 
have been emptied. The train then backs up on the return 
rails and waits its turn to reload at the mixers. The loco- 
motives are 12 ft. long, 65 ft. wide and 54 ft. high above 
the deck, and have single trucks with rigid wheel base, 
and a draw-bar pull of 2,000 lb. They are propelled by 
two reversible waterproof railway motors, one on each 
axle, taking current from a third rail. The cars are built 
entirely of steel, are 18 ft. long and 7 ft. wide, with a deck 
2 ft. 8in. above the rails, and are mounted on double trucks 
of eight wheels with a 4-ft. base. Each car carries two 
buckets, equivalent to a load of 12 tons. 

Over the locks are eight cableways, arranged in pairs, each 
pair stretching a distance of 800 ft. from a steel tower on 
the west bank to a similar tower on the east bank. The 
towers are 85 ft. high above the rails on which they move 
along their respective banks. Each of the tail towers on the 
east bank moves synchronously with the tower opposite it, 
the movement of each pair being controlled from the station 
in the head tower on the west bank. The carrying cable is 
a locked steel rope 2} in. in diameter, and on this a traveller 
is pulled to and fro over the lock chamber, on the traveller 


be controlled from either side. When 
this switch is thrown the car starts and 
automatically comes up to speed, with 
the result that the latter never varies 
more than 10 per cent. whether travelling 
on the level or on the heaviest grade on 
the mixing-plant incline. When the 
empty cars descend the grade from the 
mixers to the storage piles, their 
motors operate as generators, and power 
is returned to the lines. The cars are 


built of steel, are divided into two com- 
partments, one for sand and cement and 
the other for rock, and have a capacity 
of 80 cb. ft. In case of accident and 
to avert collisions they are brought 
to a standstill by automatic magnetic 
brakes. 

The principal mixing plant  con- 
sists of eight improved Chicago cube 
mixers, each having a capacity of 
64 cb. ft., belt-driven from — shafts 
making 180 R.P.M., with 14. R.P.M. 
for the cube. These mixers are charged 
by gravity, are erected above the level 
of the cars into which they discharge, 
and both receive and discharge their load without stopping 
or slowing down. 

A railway with four sets of rails runs along the west bank 


SouTH END OF GATUN UPPER Locks, SHOWING GUARD-GATE MITRE SILL. 


being a pulley through which runs a cable to lift and lower 
material. The maximum distance the traveller is required 
to run is 670 ft., the greatest lift is 170 ft., and the carrying 

capacity is 6 tons, with 20 trips an 


; 


CHAMBER & BERM CRANES AT PEDRO MIGUEL Locks. 


of the locks, two tracks on either side of the mixing plant. 
A train consisting of a locomotive and two flat cars, each 


hour. The operating machinery in each 
case, mounted on the head tower, con- 
sists of a motor, of, 150 H.P. to turn the 
hoisting and conveying cable drums, a 
motor of 25 H.P. to run the dumping 
device, and motors of 25 H.P. in both 
head and tail towers to propel the 
towers. A single attendant suffices to 
operate a cableway, all movements being 
controlled by switches placed on. the 
platform of each head tower. In 
addition to delivering concrete in the 
locks, these cableways are being employed 
to lift soil from places where excavation . 
is. not yet complete, and dump it by an 
aerial dumping device, and to handle 
the forms used in the concrete work. 
Later on, also, they will be required to 
handle the parts of the gates and gate- 
operating machinery. 

The method of handling materials 
and the construction plant’ in use 
at the Pedro’ Miguel and Miraflores locks differ essen- 
tially from those in operation at Gatun. Instead of an 
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electric railway, use is made at both the Pacific lock sites of 
electrically-operated towers, or cranes, mounted on trucks, 
which travel along the storage yards, in the lock chambers, 
or on the side banks, or berms, of the lock-pits. These 
erections are of two types, known respectively as “ chamber” 
and ‘* berm ” cranes, according to the situation in which they 
mainly operate. 

The chamber cranes are mounted on trucks running on rails 
placed 60 ft. centre to centre. From a centre tower, 50 ft. long, 
the platform of which is 974 ft. above the level of the rails, 
project two arms, one 874 ft., and the other 594 ft. long, 
These enable the crane, withoué being moved, to deliver 
concrete in one side wall and in the nearer half of the centre 
wall. The concrete from the mixers is delivered to buckets 
placed on cars, two buckets to the car, and two cars to the 
train, drawn by a 12-ton construction locomotive on a narrow- 
gauge railway laid on an incline to the floor of the lock. 
From the cars the buckets are lifted to the crane towers by 
pulleys attached to an endless chain. At Miraflores the 
chamber cranes place the forms, and, receiving concrete from 
the berm cranes by means of a specially designed hopper, 
place it in the centre wall. 

Each berm crane consists of a tower, with platform 62 ft. 
above the rails, on one side of which is a fixed cantilever 
150 ft. long, and on the other a boom 140 ft. long, so hinged 
that it has motion in a vertical plane from 10° above the 


244 ft. above the floor until they are 8 ft. wide at the top, 
this reduction being accomplished by a series of steps each 
6 ft. high. The middle wall is 60 ft. wide and 81 ft. high, 
each face being perpendicular to the floor. At a point 
42} ft. above the surface of the latter and 15 ft. above the - 
middle culvert—to be described later—the wall divides into 
two parts, leaving a space down the centre 44 ft. wide at the 
top and 19 ft. wide at the bottom. From the same point 
the two parts narrow by a series of five steps, 6 ft. high and 
4, 3, 2 and 1} ft. wide, to a coping 8 ft. wide at the top. 
In this centre space is a tunnel divided into three galleries, 
the lowest for drainage, the middle for the wires which will 
carry the electric current to operate the valve and gate 
machinery, and the highest serving as a passage-way for the 
operators. 

The concrete monoliths in the walls and floors have to be 
laid with reference to the culverts embedded in them for 
the purpose of carrying the water which will be used in 
filling and emptying the lock chambers. There will be 
three main culverts extending the full length of the locks, 
one in each of the side walls, and one in the middle wall. 
The side wall culverts are 22 ft. in diameter from the intake 
at the south end of the upper locks to a point 320 ft. north, 
where they are reduced to 18 ft., at which diameter they 
continue to the end, a distance of 3,500 ft. The bottoms 
of these culverts are 2} ft. below the surface of the floor. 


PLAN OF LOCK. 


horizontal to 15° below. At the bottom of each tower are 
mounted two 2-yd. concrete mixers, fed by hoppers above. 
Higher than these—27 ft. above the top of the rails—is a 
platform, 50 ft. x 50 ft., provided with a hopper feeding 
into the mixer-hoppers, on which is stored cement delivered 
from cars by conveyors ; and 15 ft. above this platform are 
the openings of the sand and cement-hoppers feeding the 
mixer-hoppers. Sand and rock are carried to the hoppers 
by grab-buckets operated by an endless chain on the canti- 
levers ; and automatic arrangements are provided for passing 
through the hoppers to the mixers the required proportion 
of materials, water being supplied from self-measuring tanks. 
In both designs of cranes the operating machinery is in an 
enclosed structure above the towers, and the mixing operator 
is directly over the bucket, and superintends the delivery of 
the material in place. 

The floors and walls of the locks are being built up in 
monoliths. Forms for the floor are made of timber, and are 
50 ft. long, 20 ft. wide, and either 20 or 13 ft. high ; while 
those for the side and centre walls are of sheet steel, carried 
on movable towers, also built of steel. Rails are laid as near 
as possible to the line of the walls, and on these the towers 
move up and down the lock chambers parallel with the walls, 
jacks fixed to the towers and bearing on the forms being used 
to align the latter and hold them in place. There are at 
Gatun 12 of these towers, with forms 78 ft. long from top to 
bottom, 36 ft. wide and 74 in. thick, each tower and form 
weighing nearly 2,000 tons. For the sides and ends of the 
wall monoliths, steel girders 6 ft. high are built up in suc- 
cession to the full height of the wall before the placing of 
concrete begins, while for the backs of the walls steel girders 
with triangular bracing are used. 

The side walls are 50 ft. wide at the surface of the floor, 
are perpendicular on the face, and narrow from a point 


In the centre wall the culvert will be 22 ft. in diameter _for 
a distance of 120 ft. and 18 ft. in diameter for the remain- 
ing 3,600 ft. The bottom of this culvert, as a general rule, 
is placed 104 ft. above the surface of the lock floors. To 
give an idea of the large amount of machinery which will be 
required for operating these valves, it may be mentioned 
that for the upper locks at Gatun and Pedro Miguel—the 
first pairs of twin chambers to be completed—bids have 
been invited recently for 48 Stoney gate, or filling, valve 
machines and 40 cylindrical valve machines, each with in- 
dividual motors and limit switches. 

Lateral culverts, in the form of an ellipse, 64 ft. high and 

8 ft. wide, run in the floor from and at right angles to the 
main culverts at intervals of 32 and 36 ft., leading alternately 
from the side and middle culverts. By each of these lateral 
culverts, the tops of which are 3 ft. below the surface of the 
lock chamber floor, water will be delivered to or collected 
from the lock through five openings or wells in the floor. 
For use in these operations, valves, which may be opened or 
closed individually or all at one time, are being placed at 
the intakes and outlets of the main culverts and at the con- 
nections between the centre and lateral culverts. 
' The forms for the culverts are made of open-hearth steel, 
and are mounted on wheels to facilitate withdrawal. At 
Gatun alone, for the main culverts in the side walls there are 
21 forms in 12-ft. lengths, each weighing about 138 tons ; 
12 forms for the middle wall culvert, each weighing over 
80 tons, and 100 forms for the lateral culverts, each 10 ft. 
long and weighing over 97 tons. 

Concerning the valves it must suffice to mention that, 
owing to the great head under which some of them will 
operate, great strength in the various parts is required. It 
may be pointed out, for instance, that the weight of the 
moving parts of each of the upper, or filling, valves for the 
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main culverts exceeds 10 tons in air, while that of the 
moving parts of each of the cylindrical valves required at the 
junction of a lateral from the middle culvert and the main 
culvert is about 3} tons. Significant, also, is the fact that, 
owing to the great velocity of the water passing through 
the valves and to protect the concrete immediately below, 
which would otherwise be impinged upon by this water, 
cast-iron plates 1 in. thick must frequently be used as lining. 
In each of the three upper locks of the Canal there are 12 
sets of valve chambers requiring this lining : the intermediate 
and lower locks at Gatun call for 16 sets of castings, and 
the lower locks at Miraflores six sets—a total of 58 sets of 
valve chambers with two chambers in each set, the weight of 
each set of castings of 18 plates being nearly 14 tons. 

It is of interest to note that for the lockage of vessels other 
than those of quite exceptional length the gates and valves 
are so arranged that chambers 27875 ft., 370 ft., 550 ft., 
or 908°5 ft. may be used. The culvert area is such that 
if all the valves were opened simultaneously the lock 
chambers might be filled or emptied in a very short time. 
This, however, might create currents in the Canal above and 
below the locks, and even be dangerous to a vessel or vessels 
between closed gates ; consequently, it has been assumed 
that the level in a lock chamber shall never change at a 
vertical rate exceeding 3 ft. per minute, which means that 
any lock chamber may be filled or emptied in about a quarter 
of an hour. It is estimated that for the lockage of vessels 


approaching 550 ft. in length the use of the side culvert . 


alone will suffice, the centre culvert being employed only 
during the last few minutes of a lockage on the rarer 
occasions when the 900-ft. or 1,000-ft. chamber is required 
to pass a very long vessel or a number of smaller craft. 

A notable feature of the Panama Canal will be the 
provisions made to ensure the safety of shipping passing 
through the locks. Above and below each flight there will 
be long piers against which all vessels will be compelled to 
moor before approaching within 300 ft. of the lock gates. 
They will then be taken in charge by powerful electric 
towing appliances on the lock walls, and conveyed through 
the locks without use of their own power. At all important 
points the gates are double, and, as an extra protection, 
above and below the gates there will be stretched across the 
lock near the water surface chains sufficiefitly strong to 
resist the shock of a vessel weighing 10,000 tons, and 
moving at a speed of 3 miles an hour, and to bring it to a 
standstill before it could reach the next gate. Moreover, 
there will also be provided above each lock an emergency 
dam, readily closed in case of accident and calculated to 
check any current which might otherwise flow through the 
lock. 

The contract for furnishing and erecting by January 1st, 
1914, the 46 mitring lock gates of two leaves each, and 
certain fixed parts for the same, and for supplying and 
delivering certain spare or repair parts, was awarded in June 
last to a Pittsburg firm, whose bid, the lowest submitted, was 
$5,375,000 (about £1,106,000). This, the largest single 
order yet given by the Canal Commission, involves the 
delivery of steel parts of an aggregate weight of 58,000 tons. 
All the gate leaves are identical in design, but vary in height 
in several instances, according to the distance from the top 
of the coping on the lock wall to the top of the sill on the 
masonry. Their distribution will be as follows :— 

Gatun Locks.—Two upper guard gates, 54 ft. 8 in high ; 
two upper gates, 77 ft.; two middle gates (upper lock), 
77 ft.; two safety gates, 77 ft.: two lower gates (upper 
lock),' 77 ft.; two middle gates (intermediate lock), 77 ft. 
10 in. ; two lower gates (intermediate lock), 77 ft. 10 in. ; 
two middle gates (lower lock), 77 ft.; two lower gates 
(lower lock), 77 ft. ; two lower guard gates, 47 ft. 4 in. 

Pedro Miguel Locks—Two upper guard gates, 54 ft. 
8 in.; two upper gates, 79 ft.; two middle gates, 79 ft. ; 
two safety gates, 79 ft. ; two lower gates, 79 ft. ; two lower 
guard gates, 47 ft. 4 in. 

Miraflores Locks —Two upper guard gates, 47 ft. 4 in. 
two upper guard gates, 77 ft.: two middle gates (upper 
lock), 77 ft.; two safety gates, 77 ft.; two lower gates 
(upper lock), 77 ft.; two lower gates (lower lock), 82 ft. ; 
two lower guard gates, 66 ft. 

Each gate leaf is 65 ft. in length and rectangular in plan, 
except towards the ends, where-the up-stream face is curved: 


so as to reduce the thickness at the quoin and mitre-posts to 
2 ft., as against the middle width of 7 ft. between the 
sheathing plates, The weight of each leaf—i.e., of those 
parts only which revolve upon pintles, and quite irrespective 
of the weight of the latter and of the heavy anchor-casting 
at the top—varies according to height from 275 to 500 tons, 

In connection with the foregoing descriptions of the 
methods of lock construction, the following statements 
showing (@) the estimated amounts of concrete to be placed 
in the various locks, and (4) the progress made towards 
completion up to October 8th last, will not be, it is 
hoped, without interest. 

(a) Estimated quantity of concrete to be placed to com- 
plete the building of the locks :—Gatun, 2,100,000 cb. yd. ; 
gst Miguel, 916,166 cb. yd.; Miraflores, 1,430,199 
ch. yd. 

(4) Quantities of concrete placed per month. 


GATUN. Pepro MIGUEL. | MIRAFLORES, 
Months. | 1909. | i910. | 1909 | 1910. 1909." 1910. 
| 
January... | = 54,136 =o 16,273 | — = 
February ...; — 55,696 — 13,218 | — 146 
March wear 60,998 — 138,798.) 314 
63,227 | — 24,522 | — 13 
74,278 | — 29,576 | — | 27 
June... 89,391 30,631 | — 1,603 
July ... 84,001| — 41,464 | 28 | 3,672 
August | 1,298 | 85,696 =F 51,264 | 74 6,030 
September | 12,294 | 76,721 | 2,370 | 50,702 | — | 18,133 
October | 29,378 | 20,889*| 8,310 | 17,762*| — 5,351* 
November | 30,270 10,169 | 
December | 42,832 = — 
| 116,072 | 665,028 | 33,856 | 294,205 [102 | 35,289 
781,100 328,061 35,391 


* October Ist-8th. 


TELEGRAPH and TELEPHONE NOTES. 


Cable Repair.—The telegraph cable between the 
islands of Mull and Coll, serving also the Island of Tiree, 
which had been damaged, has been repaired by the cable ship 
Monarch. 


Election Telegrams,—Elaborate arrangements are being 
made for the provision of extra telegraphic facilities during the 
forthcoming elections. ~The increased use of the telephone in con- 
junction with the telegraph service is anticipated ; messages may 
be telephoned to head telegraph offices when the local offices have 
been closed, and will be transmitted as telegrams to their destina- 
tions, where they will be telephoned direct to the addressee if his 
number is given in the address of the telegram. Other means are 
also being provided to facilitate communication to the utmost. 


Glasgow.—In connection with the claim by the 
Postmaster-General, pointing out that the telegraphic communica- 
tion established by the T.C.’s Committee between fire stations in 
the city and anumber of fire alarm posts was. an infringement of 
the exclusive telegraphic rights conferred on him by the Tele- 
graph Act of 1869, the town clerk recently wrote to the Solicitor to 
the Post Office giving a list of the circuits in use, and stating that 
the Corporation intended to maintain its attitude of non-recogni- 
tion. The Solicitor replied stating that the Postmaster-General 
would have no alternative but to take the necessary proceedings to 
protect hisrights. The T.C.’s Special Committee has now instructed 
the town clerk to. write to the Solicitor, repeating the observations 
already made—that the ease of the Postmaster-General v. The 
National Telephone Co., Ltd., founded on by the Postmaster- 
General, was against a private dividend-paying company, who 
controlled the system of telephones referred to in the case, and not 
against a Corporation, which simply maintains wires or connections 
between the fire stations and public call points in the streets of 
the city—and asking to be referred to any decision or authority in 
any action against a Corporation similar to that given in the above 
case 


Mexico,—On the score of military necessity, the Mexican 


Government has commandeered the telegraph wire leased by the 
Associated Press, running between Laredo and Monterey. 


Post Office Reforms.—Amongst other concessions. 
announced by the Postmaster-General for introduction at an early 
date, are the following :—Reduction of the charge for three 
minutes’ conversation between London and Paris, from 8s. to 4s. + 
lower rates for deferred cable messages; the use of telephone 
numbers as telegraphic addresses ; and the extension of wireless, 
telegraphic facilities. 

Wireless Telegraphy.—A wireless telegraph station will, 
be established at Slangkop, in the Cape Peninsula, South Africa. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdare,—November 26th. Incandescent lamp fittings 
for street lighting ; also meters, current limiters, time switches and 
fuses, for 12 months, for the U.D.C. See “Official Notices” 
November 18th. 


Australia.—January 4th,1911. Three multiple switch- 
boards, for the P.M.G.’s Department in New South Wales. See 
“Official Notices” November 4th. 

December 2nd and 13th.—(a) Six single-phase transformers ; 
(b) bare hard-drawn copper cable, for the Melbourne City Council. 
See Official Notices ” to-day. 

December 29th.—(a) Telephone cable, (4) battery and line material 
and instruments, for the P.M.G.’s Department in South Australia. 
See two ‘‘ Official Notices” November 4th. 

January 4th, 1911.—Iron poles, ironwork, and switchboards, for 
the P.M.G.’s Department in Queensland. See “Official Notices” 
November 18th. 

January 10th, 1911.—Telephone cable, for the P.M.G.’s Depart- 
ment in Victoria. See ‘Official Notices’ November 18th. 

January 10th, 1911.—Contacts and condensers, for the P.M.G.’s 
Department in Victoria. See “ Official Notices’ November 18th. 

February 6th, 1911.—Arc lamp carbons, for the Sydney Corpora- 
tion Electricity Department. Specifications, City Electrical Engineer, 
Queen Victoria Markets, Sydney.— Australian Mining Standard. 

MELBOURNE.—February 22nd, 1911. 2,000 steel tramway plates. 
Specification, conditions, &c., at the City Surveyor’s office, Town 
Hall. 

PertTH.—April 18th, 1911. According to the Australian Mining 
Standard, tenders are invited for one common-battery switchboard 
for the Perth Central Exchange. consisting of two junction seven 

‘ subscribers’, four-end, two-cable turning and two-cable storing 
sections, together with all necessary frame racks, power plant, and 
all associated apparatus, as per Specification No. 353 and Schedule 
No. 85. Specifications, &c., at the office of the High Commissioner, 


London. 


Belgium.—December 21st. Tenders are being invited 
by the Société Nationale des Chemins de Fer Vicinaux, of Brussels 
(i4, Rue de la Science), for the supply and laying of the under- 
ground feeders in connection with the light electric railways in the 
Louvain district. 

The municipal authorities of Erquelinnes (province of Hainault 
have just invited tenders for the establishment of a central electric) 
lighting station in the town. 


Birmingham.—December 12th. Sixty electric tramway 
cars and 400 tramway poles, for the T.C.; Tramway Offices, 147, 
Corporation Street (returnable deposit £2 in case of cars). 


Canada,— WINNIPEG.—December 1st. Board of Control. 
Poles and line supplies for the city electrical distribution system. 
Specifivations, &c., from Smith, Kerry & Chace, Carnegie Library 
Building, Winnipeg. Deposit required. Specification may also be 
seen at the offices of the Board of Trade C.I. Branch, 73, Basinghall 
Street, E.C. : 


India, — December 1st.. Overhead electric and hand 
travelling cranes. with rails, conductors, motors, &c., for the Cossi- 
pore station and sub-stations of the Calcutta Electric Supply 
Corporation, Ltd. See “ Official Notices” November 11th. 


London,—L.C.C.—December 6th. Ash-dust removing 
plant, for the East Greenwich generating station. See “ Official 
Notices’ October 28th. 

December 6th.—Overhead electrical equipment for tramways 
between Putney Bridge and Wandsworth High Street. See “ Official 


Notices” November 11th. 
IsLINGTON.—January 12th, 1911. High-tension switchboard for 


the Borough Council Electricity Works. See ‘‘ Official Notices” 
to-day. 


Newport.—November 25th. Armature and. field coils 
for Dick, Kerr 25 A and 35 A motors, and Westinghouse 46 motors, 
for the Corporation. See‘ Official Notices” November 18th. 


New Zealand,—December 5th. For New Zealand Post 
and. Telegraph Department. (1) 50 tons of galvanised-iron wire ; 
(2) 100,000 Leclanché zines; (3) 25 tons of hard-drawn copper line 
wire. Controller Department, Wellington. Deposits for (1) and 
(2) respectively, £20, and for (3), £50. Specification can be seen at 
the Board of Trade C I. Department, London. 

INVERCARGILL.—January 9th, 1911. Power-house plant, cars, 
rails, overhead material, wires and cables, poles, &c., for an electric 
trolley system, also street-lighting plant for the Corporation. See 


“ Official Notices ’’ October 14th. 
WELLINGTON.—December Ist. 20 miles insulated wire for Cor- 


poration Electricity Department; electric car sundries for the 


Trade C.[. Department in London. 
TAIHAPE.—January llth. Hydro-electric lighting and pumping 
plant for the B.C. Specification can be seen at C.I. Department of 


the Board of Trade in London, 
B.C, See “Official Notices" to-day. 


Tramways Department. Specification can be seen at Board of 


AKAROA.—One 30-Kw. Pelton wheel and generator set, for the. 


Northwich (Cheshire),—November 28th. Tenders are 
invited by the U.D.C., in connection with the proposed sewage 
scheme (the engineer to which is Mr. W. M. Beckett, of 33, 
Brazennose Street, Manchester), for the supply and erection of 
electrically driven sewage-pumps and motors. 


Rotherham. — December 13th. High-tension feeder 
and rotary convertors, transformer and switchgear, for the Cor- 
poration. See “ Official Notices ’’ to-day. 


Southampton,—2,000 radiator lamps, for the Corpora- 
tion Electricity Department. See “ Official Notices” November 4th. 


Spain.—Tenders have just been invited by the municipal 
authorities of Villa del Prado (province of Madrid) for the concession, 
for the electric lighting of the town during a period of 14 years. 


Trimdon Grange (co. Durham),— December 10th. 
Electrical fittings for a year, for Walter Scott, Ltd., Trimdon Grange 
Colliery, co. Durham ; the Storekeeper. 


Turkey.—December 28th. The date for the receipt of 
tenders for electric tramways in Constantinople and suburbs has 
been extended from November 10th to December 28th. 


Walthamstow. — November 25th. One 1,000-Kw. 
mixed-pressure turbine, with tandem generators of 500 Kw. each, 
and surface condenser and pipework, for the U.D.C. See “Official 
Notices’’ November 4th. 

West Ham.—November 28th. Installing electric light 
at Salway Place Schools, Stratford, E., for the Education Committee. 
See “ Official Notices” November 18th. 


Wigan,—November 28th. Low-tension lead and paper- 
covered cables, and low-tension lead, paper and armoured cables, for 
the Corporation. See “ Official Notices” November 18th. 


CLOSED. 


Australia,—Sypnry.—The City Council has ordered 
two weigh-bridges for Pyrmont power-house, at £357, from Messrs. 
Gibson, Battle & Co., with an annual testing and maintenance 
charge for six years of £93.—Awustralian Mining Standard. 

The P.M.G. of New South Wales has ordered 30 tons of steel wire, 
at £11 7s. 6d. per ton, from Messrs. Johnson, Clapham & Morris, 
Ltd., Sydney. 

Dublin.—The Dublin and Lucan Electric Railway Co. 
have ordered four “ Bennis” stokers, for 7 ft. 6 in. Lancashire 
boilers, from Messrs. Ed. Bennis & Co., Ltd. 

Glasgow.—The T.C. is recommended by the Tramways 
Committee to accept the following tenders :— 

Lighting switchboard, Maryhill Depét.—Ferranti, Ltd. 

Special trackwork.—Lorain Steel Co. ; Edgar Allan & Co., Ltd.; Hadfield’s 


Steel Foundry Co., Ltd. 
Insulators for overhead equipment.—British Insulated & Helsby Cables, Ltd. 


Lead-covered cable.—British Insulated & Helsby Cables, Ltd. 


The offer of the Westinghouse Co. to bring the controllers in use 
on the older cars of the tramway department up to date has been 


accepted. 


Government Contracts,—The following tenders have 
been accepted during the past month by the Government Depart- 


ments named 
War OFFICE. 


Engines, dynamos, &c.—Mirr!ees, Bickerton & Day, L 


td. 
Electric lamps.—Edison & Swan United Electric Light Co., Ltd. 
Inp1A OFrFrice, StoRE DEPARTMENT. 


Apparatus.—Elliott Bros, 
Engines, &c.—British Westinghouse, &c., Co. 
Telephones.—General Electric Co. ; Peel-Conner Telephone Works, Ltd. 


GENERAL Post OFFICE. 


Fire-alarm apparatus.—A. C. Brown. 

Telegraphic apparatus.—Gell Telegraphic App'iances Syndicate, Ltd. 

Telephonic apparatus.—British Insulated and Helsby Cables, Ltd. ; Inter- 
national Electric Co. ; Western Electric Co. 

E.L., I.R. vulcanised cable.—British Insulated and Helsby Cables, Ltd. 

Aerial cable.—W. T. Henley’s Telegraph Works Co., Lid. ; Siemens Bros. 
and Co., Ltd. 

Paper-core cable.—W. T. Henley’s Telegraph Works Co., Ltd.; Johnson 
and Phillips, Ltd. ; Siemens Bros. & Co., Ltd. ; Weste:n Electric Co., Ltd. 

Detectors.—General Electric Co., Ltd. : 

Glow lamps with metallic filaments. Edison & Swan United Electric Light 
Co., Ltd.; General Electric Co., Ltd.; Omega Electric Lamp Co.; 
Rugby Lamp Co.; Siemens Bros. Dynamo Works, Ltd. 


Fauls-testing scheme at the Central Telephone Exchange, Waterloo Street, _ 


Glasgow.—Peel-Conner !'elephone Works Co., . 
Main and distribution switch-panels (instullation of) at the Head Post 


Office, Edinburgh.— Spagnoletti, Ltd. 
Orrice or Works. 


Electric passenger-lift at Somerset House.—Easton Lift Co., Ltd. 


Lowestoft.,—The T.C. has accepted the tender of Messrs. 
Carrick-& Wardale, of Gateshead, for condensing plant, at £1,224. 

London,—Batrersea.—The B.C. has accepted the tender 
of Spagnoletti, Ltd., for three feeder pillars, at £26 each. 

Perth.— The T.C. has accepted the offer of Messrs. 
Babcock & Wilcox to supply mechanical stoking plant at the 
electricity works. 
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FORTHCOMING EVENTS. 


Society.—Friday, November 25th. At5p.m. At the Imperial College 
of Science, South Kensington, 8.W. Paper on “The Electric Stress at 
which Ionisation begins in Air,” by Dr. A. Russell; and “ Exhibition of a 
Brightness Photometer,’’ by Mr. J. 8. Dow. 


North-East Coast Institution of Engineers and Shipbuilders.—Friday, November 
25th. At 7.30p.m. At the Lit. and Phil. Society, Newcastle. Paper on 
“The Economical Working of Reciprocating Marine Engines and their 
Auxiliaries,’’ by Mr. D. B. Morrison. 

Association of Engineers-in-Charge.—Saturday, November 26th. Social. Dance. 

Royal Society of Arts.—Monday, November 28th. At 8pm. Cantor lecture on 
“Industrial Pyrometry,” by Mr. C. R. Darling. (Lecture II.) 

Wednesday, November 30th. At 8p.m. Paper on “Argentina from a 
British Point of View,” by Mr. C, P. Ogilvie. 

Electric Sales Society.—Tuesday, November 29th. At 7.80 p.m. At the Town 
Hall, Marylebone Lane, W. Paper on “Arc Lamps,” by Mr. Hecht. 

Institution of Electrical Engineers (Manchester Students’ Section). — Tuesday, 
November 29th. At 7.30 p.m. At the Municipal School of Technology, 
Manchester. Paper on ‘ What’s wrong with the Electrical Industry, and 
how to put it right—on paper,” by Mr. H. A. Carney. 

Institution of Electrical Engineers (London Students’ Section). — Wednesday, 
November 30th. At 7.45 p.m. At the Institution Building. Paper on 
“Tramway Brakes and Brake Gear,’’ by Mr. J. C. Rennie. 


Institution of Civil Engineers.—Wednesday, November 80th. Students’ visit to 
the Thames Ironworks, Shipbuilding and Engineering Co.’s Works, 
Canning Town, E. 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


THE following orders are issued :— 


Commanding Officer—Lirvt.-Cou. H, M. Lear. 


Monday, November 28th.—‘‘ A’? Company. Technical drill, 7 to 10 p.m. 
Tuesday, November 29th.—*B’’ Company. Technical drill, 7 to 10 p.m. 
Thursday, December Ist.—‘‘C’’ Company. Technical drill, 7 to 10 p.m. 
Friday, December 2nd.—‘‘D”’ Company. Technical drill, 7 to 10 p.m. 


(Signed) P. H. Campsett, Capt. R.E., Adjutant. 


NOTES. 


Electrical Contractors’ Association.—A meeting of 
the Nottingham branch of this Association was held at Calvert’s 
Café, Nottingham, last week. Mr. G. H. Bowden, M.I.M.E., presi- 
dent, spoke at considerable length on the fight against the Bill 
which the Municipal Electrical Association recently proposed to 
promote in the House of Commons. During the last few days, he 
declared, he had been going round making fighting speeches, and 
showing the danger of the Bill to the trade. The trade had 
developed a spirit so that he hoped individual contractors might, 
free from fear of ruin, feel secure enough in their connection to 
invest money in extending their works. The opposition to the Bill 
was not at all against the good of the lighting authority in the 
district. In Leicester, for instance, where, as the result of the recent 
adverse decision, the Corporation had been compelled to withdraw 
their canvassers, instead of the returns and consumers of the elec- 
trical department decreasing, they had shown an increase of 10 per 
cent. in the past month. The trade had just been through the crisis 
of its existence. The Leicester decision showed that the Corpora- 
tion had no power whatever to charge for wiring or supplying 
lamps. The Bill was brought forward. with little understanding, 
and corporations all over the country voted moral, and, in some 
cases, financial support. Corporations had no power to support 
Bills of this kind unless they obtained permission of a town’s 
meeting specially summoned. If corporations used money without 
such authority, individual committee members might be liable to a 
surcharge. In order to explain the position he (Mr. Bowden) had 
opened his campaign, and had pointed out that funds were needed 
for publicity. He had first mentioned the sum of £500 as being 
required, but in response to his endeavours something like £1,000 
had been promised. He was still touring the country, and only 
that afternoon he had received £50 from the contractors of 
Leicester. The Bill was not lodged, and was now postponed for a 
year, if not altogether killed. The fund was earmarked for the 
defence of the trade against the encroachment of municipal trading. 
After the members of the trade present had conferred for a few 
minutes, it was announced that 23 guineas had been collected in 
the room to go towards the fund, and that £50 altogether was 
guaranteed.— Nottingham Daily Express. 


The I.M.E.A, Further Powers Bill.—With reference 
to Mr. Bowden's statement given above that the Wiring Bill had 
been postponed, we have received from Mr. C. Faraday Proctor, 
hon. sec. I.M.E.A., the following letter in reply to a question put 
to him by us :—“I think that the question of this Bill has been 
given more prominence, and has been much more pushed forward 
by the Press generally than the facts have warranted. Probably my 


circular letter of July 9th is almost forgotten already, yet it was at the 
bottom of the whole of this matter. The I.M.E.A. at their annual 
convention last summer, decided that this question should be gone 
into, and before going away for my annual holiday, I set the ball 
rolling by designing and sending out the circular letter referred to, 
which distinctly stated that it was of a preliminary character, and 
non-committal upon any person sending out or replying to the same, 
and until a week or two ago this is the only action which the 
1.M.E.A. has taken in the matter which may be considered in any way 
official. I say official, as I was acting in my official capacity as 
hon. sec. of the I.M.E.A. 

“Tt is certainly not contemplated that we shall push forward a 
Bill in any great hurry ; indeed, I may go further, and say that it 
has not yet been decided whether we shall endeavour to put 
through a Bill. The I.M.E.A. has only. just been informed as to 
the results of my circular letter, and the opinions of its members 
as represented by their replies to the same.” 


Correspondence Tuition.—On Thursday last week the 
Earl and Countess of Bessborough held a reception at the Inter- 
national Correspondence Schools’ headquarters, Kingsway, where 
there was an exhibition of technical students’ work, much of which 
was of great merit. We understand that the institution is making 
very rapid progress, the number of students in connection with the 
Kingsway establishment numbering about 30,000, of whom some 
12,000 are taking electrical engineering and allied subjects. The 
organisation of the Schools is wonderfully perfect ; every individual 
student’s progress is constantly under observation, and should he 
meet with difficulties or fall behind in his work, the greatest care 
is taken to assist him and bring him up to the prescribed standard. 
One great advantage of the system is the possibility of obtaining 
through it the most up-to-date instruction with perfect secrecy, so 
that a works manager, for example, who feels his knowledge rusty 
in any particular, can bring it up to the mark without the 
inevitable loss of prestige consequent upon attendance with young 
students at a college. The Schools are also doing a great deal to 
bring employers and employés together, nearly 300 students being 


placed, for instance, during September and October, and 1,000 since ~ 


February last. The Students’ Aid Department is being extended so 
as to facilitate this work. 


Same Old Tale.—In reporting a fire at a Welling- 
borough music hall, a provincial paper concludes thus :—“ Though 
it cannot actually be stated as a fact, it is believed the outbreak 
was due to the fusion of an electric wire.” Of course it is—what 
else could be the cause? As, to the reporter’s mind, all brides are 
charming, all bridegrooms handsome, so all fires are electrical— 
when there is no evidence as to the real cause. 

We do not question for a moment that all gas explosions are 
“alarming,” for really they do give you ashock, you know. A 
Glasgow paper, however, says that one of these “alarming ” events 
that occurred in that city last Friday, “is believed to have been 
caused through a defective electric light fitting .... melting a 
gas supply pipe.” The daily Press has a remarkable ability for 
believing—some things. 


Electric Lighting Authorities and Wiring, Xc., 
Powers.—We are asked to state that the Committee for the Pro- 
tection of Electrical Interests has decided to hold a general meet- 
ing to discuss the advisability of undertakers under the Electric 
Lighting Acts being empowered to wire premises and supply appa- 
ratus, on loan or otherwise, on Wednesday, December 7th, at 8 p.m. 
This meeting will be open to all members of the electrical industry, 
and those who would like to take part are invited to send in their 
names to the hon. secretary, Mr. R. Borlase Matthews, Bank 
Buildings, Kingsway, W.C. The meeting will be held in the 
lecture theatre of the Institution of Electrical Engineers, Victoria 
Embankment, E.C., by courtesy of the Council. In the absence of 
the President of the Committee—the Hon. Arthur Stanley, M.P.— 
due to the forthcoming Parliamentary elections, the chair will be 
taken by the Vice-President, Mr. Robert Hammond. Arrange- 
ments have been made for those who desire to do so to dine 
informally together (ordinary dress) before the meeting at Gatti’s 
Restaurant in the Strand. The price of the dinner is 3s. 6d., but no 
tickets will be issued. The hon. secretary would be glad if those 
who purpose so dining would intimate their intention to him. 


Institution and Lecture Notes,—INsrirution or 
ELECTRICAL ENGINEERS (BIRMINGHAM LocAL SECTION).—The 
first meeting was held at the University on November 16th, when 
the chairman, Mr. M. Railing, gave his address, which was 
abstracted in our last issue. There was a record attendance 
of members, who afterwards, on the invitation of Mr. Railing, 
adjourned to the Windsor Room of the Grand Hotel, where 
a very pleasant evening was spent. All the members present 
seemed to appreciate very much this opportunity of a chat with 
friends and acquaintances: An enjoyable entertainment was pro- 
vided, which included items from several of the members. Mr. 
Railing, in replying to a vote of thanks, said that he hoped they 
would be able to do more in future to encourage friendly inter- 
course amongst the members, particularly with a view to 
encouraging the attendance of those who did not reside in 
Birmingham. 

Puysicat Society oF Lonpon.—At the meeting on November 
11th a paper ‘‘ On theSupposed Propagation of Equatorial Magnetic 
Disturbances with Velocities of the Order of 100 Miles per Second,” 
was read by Dr. C. Chree, and a paper entitled ‘““On Cusped Waves 
of Light and the Theory of the Rainbow ” was read by Prof. W. B. 
Morton, 
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INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 


On Tuesday a paper on the detection of petroleum vapour or gas 
was read by Mr. J. H. Heck. The method adopted is very simple, 
the air under test being gently blown against the top of a small 
flame in a dark room by means” of an ordinary glass syringe : if 
even « small proportion of the vapour is present, the jet becomes 
luminous. The test is sufficiently sensitive to prove useful in 
examining air from spaces where petroleum or crude oil is stored, 
inflammable mixtures often being present, though unsuspected, in 
such places. The matter is of considerable importance, in view of 
the large number of electric lighting installations using oil engines. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—On Saturday 
Mr. H. Gordon Fraser, electrical engineer to the Fife Coal Co., 
Leven, as acting president of the recently-formed East of Scotland 
Branch, gave the opening address of the session, dealing with some 
questions relating to “earthing” systems for collieries and the 
design of switchgear, &c. Mr. C. A. Carlow (Fife Coal Co.) has 
accepted the office of president of the branch, and 12 members of 
the Council for the ensuing year have been elected. Mr. T. 
Davidson, 16, Rutland Square, Edinburgh, is the hon. secretary. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS (CUMBER- 
LAND BRANCH).—The second meeting of the:session was held on 
Saturday last at Whitehaven, when there was a fair attendance of 
members, and various matters were discussed. 

Mr. E. Kilburn Scott delivered a lantern lecture on the “ Manu- 


- facture of Manures by Electric Power” at a meeting of the Cambs. and 


Isle of Ely Chamber of Agriculture on Saturday last. Referring to 
the production of calcium nitrate and caleium cyanamide, the 
lecturer explained the method of making these fertilisers, and 
pointed out that they were really sold at a cheaper rate than the 
Chile nitrate, not according to bulk, but according to the percentage 
of nitrogen contained. The Chile product, he said, was bound to 
have an upward tendency in price as it grew scarcer, whereas these 
electrical products would drop in price as the process of manufacture 
was perfected. Already 36,000 H.P. was being used.in their produc- 
tion in Scandinavia. 

In an inaugural address, on Thursday last week, to the East 
London College Engineering Society, Prof. C. A. M. Smith dealt 
with the problem of improving human efficiency, on a dynamical 
basis—regarding humanity as a “mass” urged on or retarded by 
various forces, which he discussed in detail, incidentally emphasis- 
ing the great share of the engineer in promoting the progress of 
civilisation. 


Turbo-Electric Loco,—The new turbo-electric loco- 
motive designed and constructed at Hydepark Locomotive Works, 
Glasgow, and described some time ayo in the REVIEW, is now under- 
going trials at the works, and was exhibited on Saturday to the 
members of the Glasgow University Physical Society. 


Cricket Club Dinner.—The sixth annual dinner and 
concert of the Kensington and Knightsbridge Electric Lighting 
Co.’s Cricket Club was held at Addison Hall, Addison Road, Holland 
Park, W., last Saturday evening. Mr. G. C. Weston presided, and 
was supported by Mr. H. W. Miller, the president of the club, and 
Mr. R. S. Erskine, the senior vice-president. The presentation of 
prizes to the various prize winners was made by Mrs. G. C. Weston. 
The toast of “The Club” was proposed by the chairman and 
responded to by the captain, Mr. France; Mr. Erskine gave the 
toast of the ‘‘ Visitors and Artistes,” An attractive programme had 
been arranged. 


Inquiries,—A correspondent asks for the address of a 
Continental manufacturer of sheet coloured gelatine. The makers 
of “‘Permanite” are also asked for. 


Appointments Vacant,—Llandaff and Dinas Powis 
R.D.C. wants a competent person to take sole charge of three- 
phase transformer sub-station and mains at Whitchurch. Meter 
reader, tester and fixer (26s.), arc lamp trimmer and repairer (30s.), 
and mains jointer, arc lamp trimmer and meter fixer, for the Stoke- 
Electricity Department. See our advertisement pages in 

is issue, 


Electrical Self-Recording Target,—On Wednesday a 
demonstration took place at the rifle range at St. Bride’s Institute, 
Bride Lane, E.C., of the target invented by Mr. S. A. M. Rose, and 
made by Rose’s Recording Target Co., Ltd. About two years ago 
we gave a description of the device in its then form; it has since 
been greatly improved, and gives excellent results. It is not a 
sectional target, indicating the position of a shot-hole within a 
few inches, but shows the ewact position of the hole; and when 
used as a moving target, it shows the position not only of hits on 
the running object, but also of misses, a unique feature. It is 
suitable for all ranges, from 25 to 2,000 yards, and employs only 
three wires—again, a unique advantage. We shall refer to the 
subject more fully in a later issue. 


Mason vy. E.P.S, Co,, Ltd,—In this case, which is 
reported in our ‘‘Legal” columns to-day, judgment was given on 
Tuesday at Birmingham. Judge Amphlett said that everything 
pointed to the injury having been incurred during the course of 
applicant’s employment, and his Honour awarded him compensation 
at the rate of 13s. 9d. per week. 


_ Proposed Optical Convention.—A general meet- 
ing of members of the optical industry and others interested 
in optical questions will be held in the rooms of the Chemical 
Society, Burlington House, on Tuesday, November 29th, at 
8 pm. The chair will be taken by Dr. R. T. Glazebrook, and the 
proposals of the Committee regarding the holding of a convention 
in 1912 will be considered, 


Copper.—Messrs. Merton’s circular with returns of 


copper statistics for mid-Novemher is now to hand, and shows 
further falling off in the visible supplies, which have decreased 
1,713 tons in the fortnight, despite increases in quantities afloat 
from Chile and Australia. A small withdrawal from French ports, 
of 476 tons, is registered. The European supplies now stand at 
86,609 tons, a reduction in 8} months of 26,846 tons. Supplies 
from North America are about average, from Spain low, from Chile 
and Australia average. Deliveries are fairly brisk, though they do, 
not promise to be so high as for the preceding four months. 

» Messrs. Mertons have now added a column giving the combined 
visible supply, or world’s supply, to their statistics, which are thus 
rendered very complete. The Financier, in an article quoting from 
the Frankfurter Zeitung, notes that German stocks are not included. 
It will be interesting to see what difference these figures will 
make in the returns. 


Rochdale Electricity Staff Dinner.—The Rochdale 


electricity works staff had dinner together at Thomas Smith’s 


Rooms, Rochdale, on November 16th. After a number of toasts, 
included among them being “‘ The Corporation,” “The Electrical 
Undertaking,” and “The Chief,” the members of the staff con- 
tributed an interesting programme. Mr. C. C. Atchison, the 
engineer and manager, presided, and was supported by Mr. F. H. 
Rudd, the station superintendent. 


For Sale.—The Wigan Corporation has for sale a 
750-A.H. storage battery, as scrap. See our advertisement pages 
in this issue. - 


Electricaily-Lighted Lifebuoy.—On Monday evening 
an electrically-lighted lifebuoy was exhibited before a representative 
audience by the Float Electric Co., Ltd., of Adam Street, New Kent 
Road, as manufacturers and on behalf of the inventors. The buoy 
weighed only 25 1b., and proved to be capable of supporting the 
united weight of three heavy men, amounting to some 35 stone. 
The lighting was effected by two Float patent batteries, showing a 
brilliant light both above and under the water. These batteries 
are sealed, and there is no waste when not in use. The buoy is 
illuminated the moment it is taken from its rack on the vessel, and 
will show four lights of 9-c.P. for about four hours, thus giving 
plenty of time to effect a rescue. 


Woodhouse Casing,—The address of the makers of this 


casing, described in our last issue, is Craven House, Kingsway, W.C. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials,—At the Bridge House Hotel, 
Canning Town recently, Mr. E. LLoyD JONES, resident engineer at 
the West Ham Corporation generating station at Canning Town, 
was entertained at a smoking concert by the generating station 
staff on the occasion of his leaving to become a partner in the firm 
of Messrs. Murray & Co., 21, Walbrook, E.C. The headquarters’ 
staff at West Ham presented Mr. Jones with a silver cigarette case 
at a dinner held in his honour on Wednesday last week. 

The Maidstone T.C. has decided that the remuneration of the 
electrical engineer, MR. HOADLEY, shall be a salary of £300 per 
annum and a bonus of 1/5 of the saving of the cost per unit sold, 
the total in any year not to exceed £500. The basis of the calcu- 
lation is to be: The number of units generated, less the number 
used in the works and less an allowance of 10 per cent. for outside 
loss ; the figure of 1°125d., being the average cost per unit sold in 
1906-7, to be the basis from which any saving is to be calculated ; 
the capital charges on the following items (the sinking and interest 
fund 8 per cent. together) are to be charged for the purpose of costs 
of production ; (a) Mechanical stokers, (4) 500-Kw. generating set, 
(e) superheaters, (d) new boiler, a total of £5,628. 

The Bury (Lancs.) T.C. has decided to allow Mr. Watson, elec- 
trical engineer, to act as adviser to the Haslingden Corporation 
during the establishment of its electricity undertaking. 

The Oromer U.D.C. has appointed Mr, F. M. Lona, of Norwich, 
as advisory electrical engineer. 

The Shrewsbury T.C. has increased the salary of Mz. JOHNSTONE, 
electrical engineer, from £350 per annum, by £50 this year, and by 
£50 in 1914. 

The Southwark B.C. Electricity Committee has appointed Mr. 
LAWRENCE A, GOMMERSALL, as charge engineer at the electric light 
station (vice Mr. H. Wardlaw, resigned). 

Mr. W. M. VALoN, assistant engineer at the South Shields gas- 
works, was on Tuesday appointed by the Stafford T.C. manager of 
the Corporation’s gas and electricity works, at a commencing salary 
of £350, advancing by annual increments of £25, until a maximum 
of £500 is reached. 

Mr. Ina Lockwoop, who was articled as a pupil to Mr. A. B. 
Mountain, the borough electrical engineer, and was afterwards for 
four years assistant engineer in the electricity department of the 
Huddersfield Corporation, has been appointed mains superintendent 
to the Kent Electric Power Co. On Saturday last the staff and 
employés of the electricity department presented Mr. Lockwood 
with a travelling case upon the occasion of his leaving Huddersfield, 
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General.— the occasion of the twenty-first 
anniversary of the establishment of the firm of Page & Miles, Ltd., 
electrical engineers, Brighton, the employés on Saturday presented 
Mr. E. J. PaGE and Mr H. J. Mites with gold Swan fountain 


ms. 

Mr, W. PERREN Maycock, M.1.E.E,, has been appointed 
lecturer on electric wiring at the South-West London Polytechnic, 
Chelsea, S.W. 

In our reference to the Rainhill Asylum appointment last week, 
we incorrectly described the successful applicant as electrical 
engineer to the Malvern U.D.C. Mr. W. J. RENDELL BAKER has 
been resident and consulting electrical engineer to the Malvern 
U.D.C. since 1904, and he is still acting in that capacity. Mr. 
GREENHALGH was formerly assistant to Mr. Baker. 

The Times states that Pror. Sir J. J. THomson has been 
— a corresponding member of the Prussian Royal Academy of 
Sciences. 


Mr. JOHN D. MACKENZIE has severed his connection with ~ 


Messrs. Paterson & Service, Glasgow, and has opened an office at 
217, West George Street, Glasgow, where all communications should 
be addressed, 


Obituary.—Mr. Gustav Byne.—Just as we go to 
press, we learn with very deep regret that death has removed from 
our midst a well-known figure, and silenced a familiar voice. Mr. 
Gustav Byng, M.LE.E., chairman of the General Electric Co., Ltd., 
who had not enjoyed robust health for some time, passed 
away at 7.30 p.m. on Wednesday, at his _ residence, 
39, Fitzjohn’s Avenue, Hampstead, at the age of 55 
years. His connection with the electrical industry has been a 
continuous and progressive one from the year 1881 down to date. 
Two sons of the deceased gentleman are engaged in various capa- 
cities with the General Electric Co., Ltd., one of them—Mr. E. G. 
Byng—having already attained to a seat on the board of directors. 
At the moment of going to press it is too late to do more than 
mention the sad event this week—we hope to refer more fully to 
Mr. Byng’s career in our next issue. In the meantime we desire to 
offer our deep sympathy to Mrs. Byng and the members of the family, 
and to those who have been closely associated with Mr. Byng in the 
building up of the General Electric Co. The funeral is to take 
place to-day (Friday) at 1 o’clock at Golder’s Green Cemetery. 

SIR CLIFTON RoBINSON.—The remains of the late Sir Clifton 
Robinson were landed at Plymouth from the Majestic on Wed- 
nesday last week. The funeral took place in London on Friday 
last, at Kensal Green Cemetery, a Requiem Mass being previously 
sung at the Church of the Immaculate Conception, Farm Street. 
An address was delivered by Father Bernard Vaughan. Among 
those present were representatives of the Board of Trade, and of 
the various tramway and railway organisations with which Sir 
Clifton had been identified, Sir Edgar Speyer, Prof. S. P. Thompson 
and others. 

Mr. JOHN SPENCER,—The death occurred on November 16th, at 
Island Lodge, Handsworth, of Mr. John Spencer, J.P., of Wednes- 
bury. The deceased gentleman was in his sixty-sixth year. 


CITY NOTES. 


Cape Electric Tramways, Ltd. 


TuHE fourteenth ordinary general meeting was held on Wednesday, 
November 23rd, at London Wall Buildings, London Wall, EC., Mr. 
Ludwig Breitmeyer presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEC. 
REv., Nov. 11th, page 796) for the past year, first alluded to the death 
of Col, Sir C. Euan-Smith, who was chairman of the company from 
the year of its incorporation until the day of his death, and during 
the whole of that period he never once missed taking the chair at 
the annual meeting. He felt sure the company realised the serious 
loss they had sustained. Last year the chairman stated that while 
no distinct progress in general prosperity had yet manifested itself 
in the Cape Peninsula, he was hopeful of the outlook. To-day 
he was glad to be able to confirm that prophecy. Business 
conditions, not only in the Cape Peninsula, but in South Africa 
generally, had shown a gradual improvement during the past year, 
and the balance-sheet showed a distinct increase in passenger and 
gross earnings. In fact, the tide had turned, and he was confident 
that they would not again return to the low-water condition of the 
last five years, but under the egis of the newly accomplished Union 
of the United States of South Africa, the tramways would share in 
the general progress, so that they might eventually be able to again 
resume the payment of annual dividends. Owing to the increased 
efficiency in working and successful: economical management, the 
general expenditure for both systems was considerably less than 
in the previous year ; in fact, the net profit for the year showed 
the very satisfactory increase of £13,000. _ Taking advantage of this 
increased profit, which anyhow would not have been sufficient for 
the declaration of a dividend, the board had decided that certain 
charges should be written off. Of these charges the principal were : 
first, £3,000 due to the municipalities of Sea Point and Cape Town, 
under the terms of the company’s concession, part of which extended 
back some years. This amount was only determined during the past 
year by a joint agreement between the company and these bodies. 
Qwing to the tact and business ability of the general manager, an 
agreement was arrived at acceptable to both parties, and the board 
was,satisfied that the. shareholders’ interests had been fully safe- 


guarded. The second item was the sum of about £4,400, which 
represented the balance of the losses incurred through the extra. 
ordinary floods in Port Elizabeth in November, 1908. These two 
amounts, with some further small items, made a total of charges 
against profit and loss of £8,654. They admitted that this 
was rather a heavy charge, but it was satisfactory to 
be able to start the present year with a clean _ sheet, 
Regarding the first four months of the present year, the prospects 
were distinctly bright. The earnings for this period showed for 
Cape Town an increase of £4,294, and for Port Elizabeth an 
increase of £1,000, as against the corresponding months of last 
year. The first Union Parliament, inaugurated by H.R.H. Duke 
of Connaught, and now assembled in Cape Town, was sure to make 
this month a very good one indeed, from the tramway point of 
view, and as the Parliament would certainly sit until the 
end of February, 1911, he trusted to have some very 
satisfactory figures to place before them at their next meeting. 
Taking all the facts into consideration, he did not fear any set-back 
in the condition of the town. In regard to the prospects at Port 
Elizabeth, the municipality had seriously considered the advisability 
of incurring considerable expenditure in making the town more 
attractive as a seaside resort. This outlay, if sanctioned, would bring 
Port Elizabeth into rivalry with Durban and East London, and would, 
of course, prove beneficial to their tramways there. The directors 
had only unqualified praise to bestow on the general 
managers at Cape Town and Port Elizabeth, who had shown 
during the past year that they could combine the utmost economy 
with the greatest efficiency in working, in which laudable 
object they were very ably supported by the staffs under their 
control. 

Mr. FRANK ROBINOW seconded the motion, and the report was 
adopted unanimously. 


Provincial Tramways Co. 


Mr. ANDREW BEATTIE, J.P., presided on Friday of last week 
over the general meeting of this company, held at Moorgate 
Station Chambers, E.C. 

- In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 837), the CHAIRMAN said that, notwithstanding the bad 
weather experienced during the latter part of the present financial 
year of the company, the net profit was slightly larger than in 
1909, the figures for the past year being £383,456, as against 
£33,060. ‘The board considered that a very good result, especially 
as the weather was so bad during July and August, and had it 
not been for that fact, he believed they would have shown an even 
larger increase in their receipts. The officials have managed the 
affairs of the company with the strictest economy, and the results 
were particularly gratifying to the board, who knew the many 
difficulties which had to be contended with, nowadays,.in the 
management of a tramway undertaking. He would like to take 
that opportunity of referring to the desire on the part of local 
authorities to increase the valuations of tramway companies’ 
property and thereby increase taxation. He thought that, unless 
some check was put upon this continued increase, local industries 
would be taxed to such an extent that it would probably interfere 
with the welfare of the country generally. He hoped there would 
soon be a better state of things, and he should think that, even 
looking at the matter from a patriotic point of view, local 
authorities must realise that to heavily tax an industry neither 
helped the district in which the concern was situated, nor the country 
generally. They must be very moderate in anything they said, 


‘ pecause there were different points of view, and he would only point 


out that their rate of taxation had gone up in the last few years 
by many thousands of pounds. The receipts of the undertaking 
had suffered through the death of King Edward, especially at 
Plymouth and Gosport. He would like to say in reference to the 
splitting up of the shares which had recently taken place, that that 
‘was no doubt a proper step to take. The shares were very low at 
present on the market, but anyone buying them got a large interest 
onhis money. The dividend they were proposing that day was 
over 7 per cent. on the face value of the shares, and he did not think 
that could be considered at all bad. The board were practising 
strict economy, and they hoped with good management to show an 
even better report next year than the one before them. 

Mr. OK, a shareholder, seconded the motion, and remarked that 
he thought they would all agree that the results were satisfactory. 

The CHAIRMAN mentioned a matter which had been mentioned 
to him by some of the shareholders, namely, with regard 
to the value of the property under the board’s control at 
the time they issued the debentures a few years ago. He 
could not do better than read the prospectus which was issued 
at that time, from which it appeared that the capital outlay of the 
local. companies. on tramways and property, which were con- 
trolled by the Provincial Co. was £587,000, and in the. opinion 
of the directors the value of the assets of the company, having 
regard to the terms of purchase applicable to the various under- 
takings, was not less. than £435,000. That was the estimate put 
upon the undertaking at the time of the issue of the debentures, 
and at the present moment the par value of the company’s shares, 
viz., £175,000 debentures,. £100,000 preference, and £124,550 
ordinary shares, was a little under £400,000, The reserve fund of 
the company stood at £50,329, 

The report was adopted. 

On the motion of the CHAIRMAN, seconded by Mz. SAMUEL HERN, 
@ tesolution was passed authorising the Portsmouth Stree: Tram- 
ways Co. to apply-to Parliament for a Light~ Railway Order, 
or a Provisional Order, to extend the tramways at Gosport to Lee, 
on the Solent... 
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Manaos Tramways and Light Co., Ltd, 


Tue first annual report of the directors for the financial period 
ended April 30th, 1910, states that active construction work on the 
undertaking in.Manaos was in progress during the whole of the 
riod under review, and practically all of the reconstruction, with 
the exception of the distribution system for the private lighting 
and the new installation for the street lighting, was completed in 
June, 1910, the contractors’ account being closed at thatdate. The 
alterations to the distribution system for the lighting, consequent 
upon the reconstruction, are being carried out by the company’s 
own staff so as to prevent any general .interruption of the service, 
and should. be completed early in 1911. Until the completion of 
this work, the full benefit of the improvements in the 
lighting department will not be realised, as the company 
are still compelled to keep the old power stations in operation. 
The new power station and other work which has been carried out 
have proved entirely satisfactory and-reliable. -The-result of opera- 
tion for the year is a profit of £18,896, being slightly less than the 
profit for the preceding year prior to the company’s taking over the 
undertaking. This results from the disturbance in operation 
due to the carrying out of construction works; but, considering 
the fact that no advantage was obtained from the new capital 
during the period under review, and that the service was frequently 
interrupted, the directors think that the return is a very satis- 
factory one. ‘The returns since the date of the report have shown 
very material increases. The directors regret that Dr. Antonio de 
Lavandeyra, the concessionaire of the Manaos undertaking, has 
retired from the local management of the company, in order to 
devote his attention to other important affairs in Brazil. Dr. 
Lavandeyra still retains his interest in the company, and has 
accepted a seat on the London board. The directors therefore will 
cdntinue to have the benefit of his wide experience and prestige in 
the-Amazon Valley, obtained in connection with various important 
public works... After bringing in the balance of the operating 
profits of the preceding year, and deducting debenture interest, 
provision for doubtful debts, depreciation, London expenses and 
income-tax, there remains a sum of £13,347 for appropriation, which 
the directors recommend should be dealt with as follows: For 
further reduction in the balance-sheet item “‘ Expenses in connection 
with ‘debentures,’ £1,764; reserve account for contingencies, in- 
eluding renewals, damage claims, &c., £10,000; balance to be 
carried forward, £1,583. The directors believe it should be the 
policy of the company to get into a thoroughly sound position with 
ample reserves before commencing the payment of dividends. 


Mr. JAMES MITCHELL presided on Wednesday ati the offices, 9, 
Cloak Lane, E.C., over the first ordinary general meeting of the 
above company. 

The CHAIRMAN said the report was for the first year of operation 
under the control of the company. As compared with the previous 
year, the gross receipts had risen from £98,116 to £106,854, an 
increase of nearly 9 per cent. The expenditure, however, increased 
rather more rapidly, from £75,668 to £87,958, or nearly 16 per cent. 
Their net earnings for the year were consequently £18,895, as com- 
pared with £22,447 in the previous year, a decrease of £3,552. The 
ratio of operating expenditure to gross earnings for the year was 
about 824 per cent., as compared with about 764 per cent. for the 
previous year. This difference in the net earnings was due princi- 
pally to the disorganisation of the service in consequence of the 
reconstruction work which was being carried on during the whole 
of the period under review. An unfortunate accident to the 
principal generating unit in the old tramway power house, before 
the completion of the new plant, greatly paralysed the company’s 
operations for. several weeks and contributed to the expenses, 
He was pleased to be able to announce, however, that the percentage 
of operating expense for some time past had been gradually falling, 
and for last. month was lower than for any previous month. As 
the:;company was: only . commencing its. operations, it seemed 
advisable to the directors that substantial reserves should be built 
up before commencing the payment of dividends on the ordinary 
shares, and, therefore, it was recommended that the surplus 
earnings during the ‘past~ year be placed to" general reserve. 
The Manaos Tramways- and Light Co., Ltd., was‘organised to take 
over .a ‘con¢ession, 6r rather # lease, granted by the: State of 
Amazonas to Dr. ‘Antonio de Lavandeyra, and by himtransferred to 
their company. .This concession assured.a monopoly of the ser- 
vices of tramways, lighting and power within the limits of the city 
of Manaos fora period of 60 years. A lease of this nature was 
really better than a concession with ownership of the property in 
fee simple, since the State had every interest in preserving inviol- 
able the assets leased to’ the company, which, at*the end of the 
lease, ‘revert again tothe State. Manaos at the present time had a 


population of not.far from.70,000 people, and was athriving, well-. 


built city. _ Although situated 1,000 miles up the Amazon River, it 
was in regular steamship communication with New York and 
Liverpool: -Being in the heart of the greatest rubber district in the- 
world, Manaos: had its share of the prosperity resulting from the. 
recent high prices of rubber. It was thesecond city in importance. 
in the Amazon Valley, and beyond doubt it had a prosperous future 
before it. The chairman “proceeded to refer to the railway 
construction going on -in- Brazil, which should add_ to 
the prosperity of the town, and having touched on the 
recent political disturbances in the country, which he contended 
were greatly exaggerated in the. Press, said an experience of nearly 
20.years in Brazil..in connection with many important enterprises 
warranted them in asserting that the Brazilian Government was 
scrupulously, fair in its treatment of foreign companies which 
loyally fulfilled their obligations. He knew of several instances 
where the Government had ified existing concessions, and 


authorised increased charges in the case of foreign companies 
which could not otherwise have escaped ruin. When people were 
casting aspersions on the integrity or fairness of the Government 
in Brazil, let them remember what he had said, and ask themselves 
if any municipal Government in England to-day would modify a 
contract to save from loss a private corporation engaged in serving 
the public. Returning now to the company’s affairs, he would 
give a brief synopsis of what had been done during the year under 
review. When the undertaking was turned over to them there 
were three antiquated power houses in operation. To supplant these 
they had erected a new central power house with three generating 
units of 400 Kw. each of the very latest and best type of machinery. 
Three units were now running, and a fourth unit of the same size 
was in process. of erection. This part of the plant was completed 
subsequently to the period under review, and consequently none of 
the resulting economies appeared in the statements presented that day. 
There were 15 miles of single track in operation, much of it in 
bad order, when the company took over the plant. This had all 
been reconstructed where necessary, 4} miles of the route had been 
double-tracked, and 12 additional passing places had been arranged 
on the single-track line. The rolling stock formerly consisted of 26 
cars, most of them in bad condition with obsolete electric equipments, 
so that usually more than half of the cars were out of service for 
repairs. They had now 32 motor-cars all im perfect condition, with 
modern motors, in addition to which they also had 10 light cars 
without motors, which were drawn behind the motor-cars on 
occasions of heavy traffic. From less than 4,000 16-c.P. lamps, the 
private lighting branch of the service had already grown to over 
8,500, and the company had had trouble in coping with the 
demand, owing to the difficulty in finding the necessary skilled 
labour. The public lighting service was effected by means of 320 
arc lamps of 2,000 N.c.P. each. Owing to the bad condition of lamps 
and circuits only about 200 could be kept burning. Now all were in 
constant operation, but it was their intention, and the necessary 
apparatus was already at Manaos, to install an entirely new system 
of lamps, which would give a much greater and more satis- 
factory illumination of the streets, and, at the same time 
enable them to reduce considerably the cost of re- 
newals and attendance. All the work had ‘been carried 
out under the direction of Messrs. J. G. White & Co., Ltd., as 
engineers and contractors to the company, who had instructions to 
make the plant the best and most economical of its kind. He was 
pleased to say that the work had been done in a manner which 
reflected credit on both the company and Messrs. J. G. White. 
Mention was made in the report that Dr. Lavandeyra had given up 
the management of the company in Manaos to attend to other im- 
portant affairs, the change taking place about the end of the period 
under review. They all, of course, understood that an engineer of 
Dr. Lavandeyra’s standing could not be expected to occupy himself 
indefinitely with the detailed operation of a relatively small con- 
cern like the Manaos Co., and prior to his departure it was arranged 
that he should break in a successor in the person of Mr. E. B. 
Kirk, who had had a wide experience as a tramway manager in 
America. The company owed a vote of thanks to Dr. Lavandeyra 
as the originator of the enterprise, and for the able manner in 
which he kept the plant in operation with the antiquated and 
decrepit apparatus which it inherited. He concluded by moving the 
adoption of the report 

Mr. G. M. Boor seconded the motion, and the report was 
adopted without discussion. 

Dr..Antonio de Lavandeyra was re-elected a director, and the 
proceedings terminated with a vote of thanks to the chairman. 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Cordoba Light, Power and Traction Co., Ltd.—472,447 ordinary shares of 
£1 each fully-paid, Nos. 1 to 472,447; and £500,000 5 per cént. debenture stock 
(renewed special application). 

India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd.—Further 
issue of 12,500 5 per cent. cumulative preference shares of £10 each fully paid. 

Manila Electric Railroad and Lighting Corporation, Ltd.—$5,000,000 capital 
stock, in shares of $100 each (renewed application). 

Mexican Light and Power Co., Ltd.—$1,500,000 additional 7 per cent. 
cumulative preference stock in shares of $100 each. 


The Committee has appointed Thursday, December 8th, special 
settling day in— 

Calgary Power Co., Ltd.—£256,800 5 per cent. 30-year first mortgage bonds 
of £100 each, Nos. Al to 2,568, 

And has ordered the undermentioned to be quoted in the Official 
List :— 

Calgary Power Co., Ltd.—£256,800 5 per cent. 30-year first mortage bonds of 
£100 each, Nos. Al to 2,568. 

Mexican Light and Power Co., Ltd.—$1,500,000 additional 7 per cent. 
cumulative preference stock in shares of $100 each. 

Montreal Water and Power Co.—Further issue of -£25,000- 4% per cent. first 
mortgage prior lien gold bonds of £100 each, Nos. 3,128 to 3,157, 4,906 to 5,000, 
and 6,273 to 6,397. 


Official Announcements re Companies,—The follow- 
ing-companies will, unless cause is shown to.the contrary, be struck 
off the register within three months, and will accordingly be dis- 
solved :— 


Economic Boiler Co., Ltd. 

Economic Smoke Consumer, Ltd. 

Mercedes Electric Manufacturing Co., Ltd. 

Missenden and District Electric Light and Power Co., Ltd. 

National Automatic Light Controller (Spark’s Patent) Co., Ltd. 
Société Anonyme des Accumulateurs A.C.S, (Systeme de Sedneff), Ltd. 
Switch Electric Lamps, Ltd. 

Traction Batteries, Lid, 
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MARKET QUOTATIONS. 


Wednesday, November 23rd. 


Latest F ht’s 
CHEMICALS, ac. 
a Acid, Hydrochlorio es ee 
Oxalic .. ee ee oe 28/- ee 
a Ammoniac, Sal _ .. 42}- ee 
a Ammonia, Muriate (crystal) .. perton = oe 
a ” 9. oe ee oe ” ee 
aBleaching powder... .. £5 10 
a Bisulphide of Carbon .. oo £18 ee 
a Borax .. oe £16 
a rSulphate .. .. ee eo 
a Lenk, Nitrate oo £25 oe 
a » White Sugar £23 10 
a Methylated Spirit... .. per gal, 2/6 
a Potassium, Bichromate, in casks per Ib. Bad. ee 
a Potash, Caustic (75/80%)  .. per ton 
” Chlorate ., ee ee per Ib. ee 
aon Perchlorate oa oe 
Potassium, Cyanide oo oe ” id. 
a Shellac percwt, 85/- 8/- dec. 
a Sulphate of Magnesia .. perton #410 
a Sulphur, Sublimed Flowers .. £6 10 oe 
Recovered oe ” £5 10 eo 
a Soda, Caustic (white 70 %) ee ” £11 ee 
» Chlorate oe oe per Ib. oe 
a_, Crystals ee ee perton 
Sodium ichromate, casks per lb, 8d. 
» Cyanide (basis 100%) .. qd. 
METALS, &c. 

b Aluminium Ingots, in ton lots .. per ton £80 
b Wire, in ton lots .. £112 
b . Sheet, in ton lots .. £120 ee 
pBabbitt’smetalingots .. .. |, £88 to £145 
c Brass (rolled metal 2"to12"basis) per Ib. 63d. ee 
c » Tube (brazed) ee ” oe 
» (solid drawn) qd. 

» Wire, basis .. ee ” 
c Copper Tubes (brazed) .. .. ” 
» (solid drawn .. 
» Bars (bestselected) .. per ton 73 
» Sheet ee ee ” £73 
Rod.. ” £73 ee 
e »  (Blectrolytic) Bars £60 ee 
e ee oe 
pa H.C. Wire per lb. 8d. 
f Ebonite Rod ee ee ee ” 6/- ee 
Sheet oe ” 5/6 ée 
German Silver Wire -.. .. yil 
India-rubber, Para fine .. eo 6/24 14d, ine, 
i Iron Pig (Cleveland warrants) .. per ton 49/5 ies 


» Wire, galv. No.8, P.0.qual. £14 
£13 76 to £13 12 6 ine. 


mManganin Wire No.28 .. per Ib. 6/6 
Merc per bot, £8 
d Mica (in original cases) small per lb, 6d. to 1s, ee 
d » ” ” ee 
p Phosphor Bronse, plain casti 11d. oe 
» rolled bars & a 1/03 
» rolled strip & sheet 1/1 
o Platinum ee ee ee ee per og. 160/- ee 
e Silicium Bronze Wire .. es per lb. 9d, ee 
Steel Magn: es ee perton £55 
g Tin, Block lish Qe i. £167 to £168 £2 ine, 
2 Wire, Nos.1to16 .. ee per lb. 1/103 oe, 
p White Anti-friction Metals .. per ton £45 to £150 ies 
& Zino, 8h’t (Vieille Montagnebnd.) ,, £29 15 


Quotations supplie _by— 


a G. Boor & Co. i Bolling & Lowe. 

b The British Aluminium Co., Ltd, & Morris Ashby, Ltd. 

c Thos. Bolton & Sons, Ltd, 1 Richard Johnson & Nepl , Ltd. 
dF iggins & Sons. W. T. Glover & Co., Ltd, 

e Frederick Smith & Co. Ormisto’ 


n 
° Johnson, Matthey & Co., Ltd, 
P W. F, Dennis & Co, 


Amazon Telegraph Co,, Ltd.—The directors’ report as 
abstracted in the Financier states that the accounts for the year to 
June 30th show that the gross revenue amounts to £86,562, and the 
total working expenses are £49,922, to which are added £29,047 
for debenture interest and cost of issue of new 5 per cent. deben- 
tures, leaving a balance to the credit of the revenue account of 
£7,593 for the year. The outstanding 6 per cent. debentures 
(£67,500) were paid off in December, 1909, and the old 5 per cents, 
(£129,700) were partly changed into new debentures, and the 
remainder drawn for redemption in June, 1910. The sinking fund 
of these issues, amounting to £58,522, being thus set free, has been 
taken back into revenue as against the expenses, amounting to 
£35,229, which have been transferred from the capital expenditure 
account, and the balance, including the year’s surplus, reduces the 
debit balance standing against the revenue to £18,493. 


Richardsons, Westgarth & Co., Ltd.—According to 
the directors’ report, as summarised in the Times, the profit for the 
past year has been £15,142, and after paying debenture interest and 
directors’ fees, there is a debit balance of £38,108 on the year’s 
working. No preference dividend has been paid since April, 1908. 


STOCKS AND SHARES. 


Tuesday Evening, 

THAT expectation, mentioned here last week, of Stock Exchange 
business being dull up to Christmas has been pleasantly dis. 
appointed, for in many of the markets there is a good deal of trade 
a-foot. Prices, too, are on the up-grade, especially in the Home 
Railway market, where there is quite an eager demand for stock. 
The political crisis, and its result, have already been discounted in 
the Stock Exchange, where opinion leans to the view that the 
Liberals will be returned with an inconclusive majority in the 
coming General Election. 

It is somewhat remarkable that, in the scramble for Home Rail- 
way stocks, the electric issues should be more or less cold- 
shouldered. Central Londons are out of favour. City and South 
London remains weak at 27, Certainly there is a good rise in 
Metropolitan District Ordinary this week, the price gaining 1} on 
the attractions of the stock being pointed out in the Press ; upon 
this, the Preference rose 3} to 853, and those readers who took the - 
advice tendered here not long ago to buy the stock at 80 might do 
well to remember that a good profit in the District is worth twice 
as much as one further away. 

Electricity Supply shares are merely quiet, with few features 
worth particular mention. Chelseas eased off a little, and Metro- 
politans, with St. James’s 'and Westminster’s went } lower. There is 
no premium to be obtained on the.new Westminster Preferences, the 
“letters” being quoted at nothing to sixpence premium. Probably 
a bid of threepence premium would bring’out shares. 

Metropolitan Light and -Power Common ‘is easier, and Canadian 
General issues remain dull at 106 and 1193 for Common and Pre- 
ference respectively. Shawinigan at 1124 lost part of its last 
week’s advance. Mexico Trams continue to decline, losing 2 points. 
Rio Trams keep in the neighbourhood of 1053, and the 5 per cent. 
Gold bonds, on which a coupon is due on January Ist, attract a 
good deal of attention at 101—much more, in fact, than the 5 per 
cent. Mortgage bonds, which stand’at 924. ; 

London United Tramways Preference recovered 4 of the decline 
caused by the recent death of Sir Clifton Robinson, but the Deben- 
ture stock has not changed. British Electric Traction Preference 
are still moving up, and show another rise of }. The Second 
Debenture stock has attracted attention, and is 3 points higher. 
British Columbia Electric Preferred put on 2 points again, thus 
getting to 126, while Anglo-Argentine Tramways First Preference 
are 34; easier. Bombay Electric 6 per cent. Preference at 10} are 
lower. 

Telegraph issues of the investment order display a good deal of 
firmness. Anglo-American Telegraphs and Direct United States 
are lower, but the Eastern group is good. Eastern Telegraph 
Ordinary ‘gained il, Eastern Extensions 4 and Indo-Europeans }. 
There has been a slight setback in the various West India and 
Panama Preferences, although the Ordinary have again improved, 
after their previous considerable rise. There are no alterations in 
the Trust Companies’ stocks, 

The feature, however, in this section, is a substantial advance in 
National Telephone Deferred stock, which had the effect of affect- 
ing, though in a less degree, the Preferred stock and the third 
Preference shares. How to’account for the improvement seems to 
puzzle even theidealers in the market, who admit that there was 
not much floating supply, and that a little demand had an effect 
surprising to themselves, Most telephone varieties, however, are 
firm, and Chili’s at 74 are 10s. harder. Monte Video Preference 
regained its small decline of last week. United River Plate 
Ordinary at 735;, and the Preference at 53%, are both steady. 

Upon a few shares coming in for sale, Reuters shed 4 of their 
recent rise. Telegraph Constructions are steady. In Electric Con- 
structions the Ordinary have receded, but the Preference and the 
Debenture are still strong. 

Potteries shares have been narrowed in their quotations, the 
middle prices being left unchanged. The application of a similar 
process to dozens of the other quotations overleaf would be an 
unmixed advantage, but the official Stock Exchange mind is a slow- 
moving thing, and only about once every five years is any effort 
made to tighten up the looseness which is so palpably misleading to 
the public investor. 


New Electrical Schemes.—As usual at this time of the 
year a number of notices are now appearing in the London Gazette 
setting forth particulars of new electrical schemes which are to 
receive the attention during the next Parliamentary session. We 
shall publish our summary in our customary way, when all the 
applications have been annotinced. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. i 


Stock Closing Closing _| Business done | Rise +| Present i 
Present Dividends for the last ‘ week ended ; i 
NAME, or + Quotations Quotations or Yield ' 
Janne, Share. four years. Nov. 15th. | Nov. 28nd. = Fall —| per cent. i 
1906. | 1908. | 1909. Highest|Lowest. £58. 4. 
95,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 5a 6 5a— 6 Nil. j : 
286,500 Deb. Red. Iss. at 98 % script all paid | Stock | 5 5 5 5% | 96 —98 96 — 98 97 2 
$255,196,000| American Telephone & Telegraph, Cap Stock ..| $100 | 8 8 8 8% | 144 —147 144 —147 14 5 810 
$58,000,000 Collat. Trust, 4% Bonds, 1 +028,000 | 4% | 4% |4% |4%| 96h | 
558,460 | Anglo-American Telegraph... ++ Stock | 34% | 84% |£3 4s. 66 — 68- 6TH | 
8,220,770 | Do. do. do. 6% Pref. ee | Stock | 6 2 6 6% | 6 106 —108 107 611 1 
8,220,770 | Do. do. do. Deferred Me .. | Stock | 13 1 8/- | 25/- 263— 27; 264— 27 2633 2 — 412 7 
47,725 | Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. 100 5% 5 5 5 102 —104 102 —104 416 2 
44,000 | Chili Telephone Nos. 1 to 44,000 5 8 8 8 8 7 73 ent 633 | +34 
2,449,176 | Commercial Cable, Stlng. 500 year 4% Deb. Sk. Red. Stock | 4 4 4 4 85 — 87 85 — 87 ae ea 412 0 j 
16,000 | Cuba Telegraph .. as 10 5 6 6 6 699 
6,000 Do. 10 % Pref. oe oe 10 10 10 10 1 17; 1 17, 5 15 11 
| Direct Spanish Telegraph, Ord. 5. |4 4 4 4% 72/6 4 i 
6,000 Do. do. 10% Cum. Pref... 5 {10 % |10 % % |10 8i— 83 514 8 
80,000 Do. do. 44% Debs. .. 50 | 48% | 48 101 —1038 101 —103 475 
60,7101| Direct United States Cable .. 20 4 4} 42 4 153— 153 15 — 154 153 |. — 5 38 8 
36,000 | Direct W. India Cable, 44% Reg. Deb., 1 to 1,200, R. | 100 44% | 46% | 44% | 48 00 —102 1004—1024 iy, + 4 710 
4,000,000 | Eastern Telegraph, Ord. Stock is wa .. | Stock | 7 q q q 133 —135 1384 —137 136 133 +1 5.2 2 ; 
2,000,000 Do. 34 % Pref. Stock.. | 100 - | 34 84 83 — 84 424 
1,896,706 Do. 4% Mort. Deb. Stock Red... | Stock | 4 4 4 4 100 —102 100 —102 101 100 Fe 818 5 i 
300,000 | Eastern Extension, Australasia, and China Tele. 10 7 YS 1 q 23 1243 +4 512 0 ; 
752,400 Deb. Stock,. Stock | 4% | 4 4 4% | 100 —102 100 —102 1 818 5 
{ Bast. & Afric. Tel., 4% Mt. Db, 95 4% | 4% |4%| 4% | 99 | 99 
181,127 | Globe Telegraph and Trust . wa 10 55% 1 1 10 69 5 
181,127 Do. do. 6% Pref... 10 |6 6 6 6 % 1 1 fs 18k 4738 | 
150,000 | Great Northern Telegraph, of Copenhagen. . 10 20 18 18 & 31 31 494 
17,000 | Indo-European Telegraph os 25 13 13 18 545 63 — 55 54h +4 518 7 
$41,380,400 | Mackay Companies Common .. ee a .. | $100 3h 4 4 43 94 — 94 — 97 oa 478 i 
$50,000, do. 4% Cum. Pref. .. | $100 4%|4 4 4 75 — 80 75 — 80 ae 5 00 
Marconi’s Wireless Telegraph ‘ea 1 Nil | Nil | Nil | Nil Nil. 
“72,680 | Monte Video Telephone Co., Ltd. Ord... 1 6% 16% | 6 6% 1 1 600 
- 96,492 Do. do. do. 5%Pref. .. 5 5 5 42 5 5 8 4 i 
2,225,000 | National ae hi Pref, Stock . a .. | 100 6 6 6 6 105 —106 1054—106: 1064 105; 512 8 i 
8,725,000 | Do. 0. co 6 6 1284—125: 128 —130 129 +4 412 4 
15,000 | Do. do. 6% Cum. Ist Pref. .. 10 |6%/|6 6 6 1 1 1 5 10. 4 
15,000 Do. do. 6 % Cum. 2nd Pref. .. “a 10 5 6 6 6% = 10 104— 1 3 510 4 } 
250,000 Do. do. 5% Non-cum. 3rd P., 1 to 250,000 5 5 5 5 5 5a— 5f.— + @ | #10 0 
2,000,000 | Do. do, 84% Deb. Stock’Red. .. | Stock | 34% | 34% | 38 84 984—1 39 8 
1,983,593 Do. do. 4% Deb. Stock Red... Pe ee 4 4 4 4 99 —101 99 —101 1004 100 819 3 
179,313 | Oriental Telep. and Elec. 1 to-171,504, fully paid. . 1 7 8 8 8 1 1 12— 144 | -- a 4 14-10 
50,000 do. do. 6% Cum. Pref. 1 6 6 6 6 1 1; 15 473 
195,955 Do. do. do. 4 % Red. Deb. Stock.. | 100 4 4 -4 4 — 90 — 90 893 Ae 4 811 
99,400 | Pacific & European Tel., 4% Guar. Debs.,1 to 1,000 | 100 4 4 4 4 —1004 —1004 ae 2 3819 7 
11,839 | Reuter’s es oe oe ae 8 5 5 5 5 Ta— 8h 7 8 7 be 500 
145,955 | Telephone Co. of Egypt, 4% % Deb. Red... «-| 100 | 44% 44% | 44% | 48 —1004 —1004 oe t se 497 
8,042 | Submarine Cables Trust. . ae .. | Cert.e| 6 % | 6 6 6% | 181 —134 181 —134 4917 
120,000 | United River Plate Telephone 5 8% | 8 8 8% q 5 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5% 58 
30°08 | W. Coast of America, 1 to 30,000 & 58,001 to 53,008 | | 2h 949%, | 24% | 24% | 2h% | 1 15, 1 on ite 412 8 
150,000 | Do. 4% Debs.,1 to 1,500 guar. by Braz. Sub. Tel.| 100 | 4%/|4 4 4% — 994 Ae 319 7 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,930 ‘A 10 7 7 7 1% 13,— 14 13 1 134 ae 5 00 4 
800,000 10. do. % Deb. Stock Red. .. | 100 4%) 4 % 100—102 1004—102 oe +4 318 1 
88,321 | West India and Panama Telegraph .. «.- 10 Nil | Nil | Nal | Nil 148 29/- 26/104 ae Nil. 
84,563 Do. do. 6% Cum. Ist Pref. oe es 10 8% 6% |6% 10 — 1 — 10 515 8 
4,669 Do. do. 6%Cum.2nd Pref. .. ..| 10 | Nil |£26 {15 % 144% 10 — | 6-0 0 
80,0001 Do. do. 5%Debs.,Nos.1t01,800 ..| 100. /5%|5%|5%|5 % | 102 —104 102 —104 416 2 
ELECTRICAL RAILWAY, MAN UFACTURING AND INDUSTRIAL COMPANIES. i 
500, Do. 5 % 2nd Pref., 800,000 to 1,300,000 5 ue “a Prod s.. 44— 4 3 — 4 90/74 | 90/- Ae 5 5 8 
4,465,674 Do. 4 % Deb. Stock | 4 92 — 933 924 45-7 
$82, Auckland E. Trams, 5 % 1st Mort Deb. Stock 100 5 5 5 5 103 —105 103 —105 ey a 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000 1 20 % |20 % |20 % 24 53 51 
100,000 Do. do.  6%Cum. Pref., 1 to 100,000 .. 1 6 6 6% |6% 1g— 1 1 400 
1,000,000 | British Aluminium 5 Mort. Debs. Red. .. es 597 
500,000 | British Columbia E. ail Def. Ord. Stock .. -. | 100 6 Po 8%|18%|8%| 146 —150 146 —150 148 5 6 8 
400,000 Do. Pref. Ord. Stock... | 5 5% | 6 6 122 —126 124 —128 1244 +2 413 9 
400,000 Do. 5 % Cum. Perp. Pref. Stock ee -» | 100 5§%15%)5 5 110 —118 110 —113 1lly 48 6 
233,000 "4 4% % 1st Mort. Deb., 1 to 6,250 .. ae: 40 43% | 44% | 45% | 4 100 —102 100 —102 ge - 483 
212,600 Do. % Vancouver Power Debs., 1 to 2,200 | 100 44% | 49% 44% | 4 100 —103 100 —103 as a ae 475 
183,301 | British Electric Traction ee oe de ao 10 il il il il a— § 16/- 12/6 eo Nil 
161,487 | Do. do. 6% Cum. Pref. .. 10 |6%| 3%} 14%). Nil 43 | 11/8 | +a Nil 
1,478,653 Do. do. 5 % Perp. Deb. Stock .. Stock | 5 g 5%15%)|5 88 — 92. 83 — 92 902 &-§ 8 
Do. do. Deb. Stock 100 44% | 48% | 44% 44 69 — 74 72 — 77 73 70 +8 6 16 11 
100,000 | British Insulated and Helsby Cables . 5 |10 % |10 % |10 110 — 617 11 
100,000 | Do. do. 6% Cum. Pref. | 5 16% |6%16% 6% 6 500 
500,000 | Do. do. -. 44% Ist Mort. Deb. Red.:. | 100 43% | 44% | 48% | 42% 101 —104° 101 103 4 6.7 
201:5791| British Thomson-Houston 44 % Ist Mort. Debs. - 100 | 44% -|-44%-| 44%.) 98 —1OL 98 —101 
1,316,953 | Do. ___do. Mort. Deb. Stock 100 59 — 62 . | 691 
50,000 |tBrowett, Lindley & Co., Ord. .. 1 Nil | Nil | Nil | Nil — tk xe Nil 
50,000 0. _do. 6% Cum. Pref. ».. * 1 Nil | Nil | Nil | Nil j 14/6 to 15/6 14/6 to 15/ | Nil 
140,976 | Brush Electrical Engineering, Ord., 1 to 105,781 .. 2 Nil | Nil | Nil | Nil | O— - Sera Mey? as Nil 
200,000 Do. do. Non-cum. 6 % Pref... 2 Nil | Nil | Nil | Nil 0— ae Nil 
125,0001| Do. do. 4 % Perp. Deb. Stock | Stock | 44% | 44% | 44% | 44% 87 — 42, 42 |1014 4 
125,0001} _ Do. do. 4% % Perp. 2nd Deb. Stock. . Stock | 44% | 4 4 44% 23 — 27 23 — 27 | 1819 3 
| Calcutta Trams, 1to197,610 .... 5 /8 | | 48% | 5 5 95/- | 410 0 
45,304 Do. 5 % Cum. Pref., Nos. 1 to 29,330. . 5 5%15%|5%|5%) 4 5k be 417 7 
850,000 Do. 4} % Ist Deb. Stock | 400 | 449% | 44% | 48% | 44% | 98 —101 98 —101 491 
35,000 | Callender’s Cable Construction shares .- -- 5 15 % |15 % 110% | 9—% 9— % 527 
40,000 Do. do. 5% Cum. Pref. ... 5 15 5 5 459 
800,000 Do. do. 44% 1st Mort. Deb. Stock Red. Stock 4h% 43% | 4 44% | 104 —1 104 —106 a 4 411 
| 491,222 | Cape E. Trams., 1 to 491,222 .. 1 il il il | Ni Ys 8/- Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. 1 8 % |12 % |124% |174% 325 65/6 63/9 6&7 4 
210,153 | _ Do. ._ - hy % Ist Mort. Deb. Stock | 100 | 44% | 48% | 4 % 105 —108 105 —108 a 434 
1,890,490 | Central London: Railway,-Ord. Stock Stock | -4 3 33% |3%| 62°— 64 — 64 628 413-9 
Do. do. 4% Pref. Stock.. ~.. Stock | 4 4 8 — 87 85 — 87 412 0 
554,655 Do. do. Det. do... .. [Stock |4% | 2 2 44. — 46 44 — 46 46 | 
1,480,000 | City and South London Railway ' 1 2% % | 1 278 — 27; re 673 
100,001 { 900 of £100, and 901 11,000 of £50 Red (5% | 
* Unless otherwise stated, all shares are fully.paid..- - : + From Manchester Share List. 
] Continued om next pasge- 
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SHARE LIST OF ELECTRICAL COMPANIES. —( Continued. 
‘ELECTRICAL ‘RAILWAY, “MANUFACTURING AND INDUSTRIAL: “COMPANTES.—( Continued.) 


i Closi done | Rise Present. 
“Dividends forthe - Quotations” “week ended “t= Yield TI 
Issue. four years... |. Mov. 16th.-: a 22nd... Nov. 38nd, 1910.|Fall per cent, ex 
- | 1906, | 1907. | 1908." 1909. 1 27 a1 : 
$960,800 ‘Di Kerr & 00, 410 % |10 % | 6 5 ge 
| Dublin United Trans (1896), 6 % Pref., 1 to 60,000 10.;;|-6.¢ tr 
67,920" DOr: 5 % 2nd Debi Stock Prov: ‘Corte. alla. 100-- % 
112,100 Electric Construction, 1 to 112,100 | Nil 7 7% i 376 | 85) 19 4 
78,000 | Gt. & City Rail, Pret. Ord. 1 to 78,000 10 ig 7% 7% 610 3 
96,000 Groonwupd & Batley, 7% Cum. Pref. % 102° 4 16 10 
150,000 Do. : 44 % Mort. Deb Stock | Stock Bigs: 6 70 
50,000 | India- Rubber, & Telegraph Works |--10 (10-% "wit t= 1— 1 Nil 
87,500 |+ Liverpool Prorhead Railway, | 10 | 7 | 615 7 
10,000 |+ Daz Pref., fully Paid [8S % Nil 
~ 600,070 | Londofi- United (1901) 1 $050,007. 10. | 3%4 i =< “Nil 
899,930 Do. do. 60,008 to 100,000 | | | + § | 15 0 0 
125,000 Do. *% dow: 5 to 195,000 48 67 11 71 12 512 8 
| Do. do. Ist Mox “Beb. ‘Btock.. 4 4 212.8 R 
|; Do. pet Deb. Stock | 100 | 44% | 43% te 36). 10 38 
140,000! Do. 4% Deb. Bds.,1 to 1 500 Red., 1909 100 % 100 —101 100 —101 100; 19 0 
\ £000,000 Underground Electric Railway, 5% Prior Lien .. |. “a “45% 
945,495,| Do. . 4 % Ist Mort. Deb. Stock ve 4 100 4% 14% 14% 1% | ; 
re ELECTRICITY SUPPLY COMPANIES. 
80 449 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 : 5 10 % |10 10 % 
“91551 Do. do. 7% Cum. Pref. ig 317.8 } 
“400,000 Central Electric Supply 4% Guar. Deb. Stock ..|-100 | 4% 5a | THi6 
- 80,000 Do. City um. Prf. 5 4 rie 42-6 
“$45,786 Do. do. 4% Deb. S Stock Red. 100 4% 43% 60.0 
49,496 | Chelsea Electricity Supply, Ordi, 5 it 
195,000 Do. do. Deb. Stock Red. | Stock | | 4.9 7 
90,595 | City of London Elec. Lighting, Ord. wed 10 |6 1148 -4,19.-0 
40000 |- Do.’ % Cum: Pref., 1 to 40,000 "0-16 6 
400,000 Do. 5% Db. Stk. oe — 101 4 710 
60,000 County of Durham Hlecitical Ora.. 5% 15% 18 40 J 
400,000! Do. “do. Dek Stock .. {Stock 44% | 43% | 48% | ‘ 
000 ref. .. 5, 
420/300 De Ist Mort. Deb. Stk. | 100 43% 44% 76 a 518 4 
$8,150,000 | Electrical Dev. Con of Ontario,5%IstMtg.Gola $500 a 4: 4 4 5 1240 
* 15,000 Hove, L to 15,000... 9% | 83 | 108 —105 103 —105 | 1033 | 103+ 416 3 
$1,876,000 | Kaministiquia Power Co., 5 % Gold Bods. 100 Le 7 63— 10-4 ( 
882/885 do. 4% Ist Mort. Deb. Stk. “Stock” 4 4% | eis eye | 83941 
... $6,000,000 Mexican Electric ht Co., 5% 1st Mtg. Gold 100 5 5 5% | 5 — 914 305 | —3.| 4 711 
“183585, Light an Co., Ltd., Common $100 tvs. | 4% | 88% | 4 I 
137000000 Do. do. Ist Mtg.GoldBnds. | "100° | 94 411 10 
260,000 | Midland Electric Corporation, 44% 1st Mort. Deb. | 100 4% 4 912 9 
280.000 North Metre Power Co., } 100 .. | 5% | 993 97k — 993 993 5 0 6 
; Mortgages (Red.), 1 1 1% 12 — 18 12 — 18 8 
10,852 | Notting Hill ectric Lighting | | 78% 63 63 62, 5 8 8 
20,000 | Oxford, 1 to 401 t0%,810 | | 3.8 5 
119,694 | River Plate Blety. Co. Ord. | 18 | 100—110 5-9 1 7 
6% RonGam. Pref... bee 5 5 5 5 1 Sia 1 —1024 i : 
1 — 99 99 
224,520 % int Deb. Btk. #2 #4 : 0 
975/000 | do. st Mort. Db, Red. 100 4i% | 48 | | 79 — 514 
-% Cum, Pref. (Re |--6-= 4 
a7 _ duced from 5% since 8ist Dec., 1905) 
_* Unless otherwise stated, all shares ate fully paid. on Liverpool Stock 
Bank rate o Discount 5 per cent. October 20th. 
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EXPORTS AND. IMPORTS OF ELECTRICAL Goons — 1910. 


THE October returns. of electrical business show a. total for the £224,032 in the sitet month; the ieenjeits dion Some 


exports of £395,454, a figure which, while it has oceasionally been ~_Tecovery, totalling for the month 222,017. 
Of the various imports into this country, electric lamps valued at 


ceeded durin tains 
vate com shove the £66,541, form the most considerable portion, with telegraphic atid 
8 F _. telephonic material a good second, at £52,857. -As usual, Germany, 
The total includes nearly £150,000 worth of pe rae and ‘elec- with a total value of £163,043, supplied the bulk of the goods 
trically-driven machinery, while cable exports amount to over imported. 
£77,000, telegraphic exports to £73,000, and telephonic exports to India was the most prominent purchasing country during the 
£23,000. month, followed by Brazil, Natal, Japan, &c., and in passing it.may 
The import section, totalling in value £205,728, compares with ~ be noted that Canada took some £20,000. of material from ‘Us. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


Russia, Sweden, Norway and Denmark... 298 | 1,961 147 65 768 | 3,627 13° pee Pr 208 515. {7,602 
Germany and West Africa 424 8$19.| -... 369 | 904 | 2,012] ... 4 45. 4,588 
Belgium ... 371 581 46 11 44 2,326 168 9,476 
French Indo-China and: ‘West, Indies” 1,187 |-- 135 437 48 | . 17 | 2,564 133°| 5,205 9,921 
Portugal ... ae 31 36 72 46 15 480 ace 7 mae 248 54 ' 989 
79 9 8,034 


Spain, Canary Isles and ‘Spanish West ‘Africa —4$1 =" 47 34 9,202 42 


Switzerland, Italy and Austria-Hungary ... | 125 wee 17 26 aes 4,006.1 53 | 1,226 
Greece, Servia, Turkey and Crete. .... .«.. 61 eee 8 8 | 3,646 4,181 
Channel Isles, Gibraltar, Malta and- Cyprus... 25 17 56 67 11 
U.S.A., Cuba, Philippines and Hawaii. 35 60 13 | 380 137 | 456 ... SBF OBS “2,410 
Canada and Newfoundland ... cag 841 | 5,749 | 185 | 2,361 | 2,387 | 6,367 |. 450 119 | 180 20 |. 1,209. | 19, 868 

Mexico, Central America, Colombia and re 
Venezuela aoe 73 | 4,585 15 14 100 | 1,646 59 82 6,57 
Peru, and Bolivia 150 20} 266 | 437 39 113 175 2 26 | 7,669 8,897 
Chile ose ose see 303 | -. 179 |. 528 38 | 1,704 38 | 1,195 73 4,144 
Brazil ... too ove 537 | 1,272 636 | 253 | 1,217 | 5,204 | 1,119 269 10 | 1,886 | 36,821 | 49,224 
Argentina 1,008 |. 6,128 86 | 1,370 336 | 8,517 | 500 | 2,222 =| 6,730 | 2,544 | 29,241 
Egypt and Tunis = 214 400°} 1602} 629 | 253 106 31.|- -228 |. ..1,919 
2 Cond sie 476 4,666 


British West Africa and St. Helena eee | 408 L968.) 8]... 188 | 2,601 
Cape of Good Hope... | 1,201 | 1,695 | 840/ ... | 1,670) 733| 160| 45| 60| 367 | 7,202 


Natal “ ; wee ae wee | 2,071 | 10,502 1,172 890 642 | 20,075 173 162 25 63° 8 | 35,783 
Transvaal and Rhodesia teen 958 | 2,986 105 680 aaa 1,493 | 1,245 2 30 19 326 7,844 
Zanzibar, Brit. East Africa and. "Mauritius 123 ose 32 35 965. |: | «616 
Madeira and Portuguese East Africa... 185 47 43 22 49 | 1,039 2,000 
China and Siam... BIB 555 | 332 | 126 343 | 3,186 | 1,479 623 | 8,038 


|” | '7,716 | 2,388 19 | 973 | 12,837 | 2,719 46| ... |2,155 | 34,162 


Japan and Korea’... 
Java and Dutch West Indies “ag > gee See 106. | “Adee 26 coo 
India ane. |: 2,509 | 12,972. | 2,722 | 2,691 | 1,815 | 26,214 | 816 | 332°) 97 | 53,068 
Ceylon ... « 241 571 27 102 | - 184 122-2 | 445 erp 
Straits Settlements and Maloy” States 316} 100°} 121 11 | 145 576 320.,| 3,022 
South Australia .. 517 | 1,836 67 | 1,210. ove 848 | ... 16} 300 255 5,049 
Victoria ... 69 | 580 140 | 6,775 8; 98 76 | 4,133 | .20,479 
New South Wiles tes one eve | 2,198°| 3,012 | 114 | 1,404 21 | 10,201 84 | 1,554 | 323 | 533 |. 673.) 20,117 
Queensland 36 |. 10 52 450} 378 | 155 108 865 
Tasmania... eee ese pee ove 90 43 9 165 650 |... 1,281 


New Zealand axe nase .,., | 1,062 | 2,389] 381 | 694 396 | 5,847 | 560 65 | 113 | 1,978 156.| 13,441 


‘Total, £ | 21,875 77,150 | 10,764; 16,370) 11,507 | 138,155) 10,983) 11,287 22,958) 72,745. 395,454 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. . 


+n 2,639 | 9,413 1,265 [59,187 | 1,129 | 23, | 762 | 2,527 5,591 36,167 142,432 
Holland .. 3,279 -8 72 51 3,566 
613 614} 403 55] 128 | 2,995 | ... 257 | 401 6,496 11,962 
France 110.|. 146 |. 184 | 2,853|. 89/| 502; 827 |3,448 1,806 10,665 

219 8,882 4,081 125). 765 6 | 18,282 


United States... 35 1,293 | 263) 
; Total, £ 6,899 11,769 | 3,152 66,541 1,571 39,097 ,5,543 4,111 113,945, 52,857 205,485 
_ Additional imports : Spain, carbons, £195 3 machinery, £14. Canada and Newfoundland, goods, £10 ; machinery, £24. 
_ Begistered. Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


518 | 10,012 22,017 


mainly as above” | 2000 | 2,858. | | vee. 198 


Toran Exromrs: £305,458 £22,017. “Toray Imports: £205,728, 


according to the Customs returns The first and 


headings are classified 
third columns contain many-amounts relating .to otherwise consisting of similar 
materials to those appearing in adjacent columns, - z 


rt 
| | 
| 
| 
| 
} 
: 
> 
i 
i 
3 
i 
> 
| 
: 
‘ 
: 
: 
| 
rt 
> 


882 = THE: ELECTRICAL “REVIEW. [Woh a, No, 1,722, NOVEMBER 25, 1910, 


_ SETTLEMENTS, * 1909. 


THE following statement showing the imports of electrical and other 
materials into the various Straits Settlement ports in 1909 is taken 
from:the recently issued: trade. statistics ;. the figures for 1908 are 
given. for purposes.of comparison, and notes of -any increases. or 
decreases have been added: 


IMPORTS INTO SINGAPORE. 


1908. 1909. 


Increase or 


decrease. 
Dollars. Dollars, Dollars. 


Electrical goods (not otherwise shown).— 


From Great Britain 43,000 140,000 + 97,000 
British India 7,000 2,000 — 5,000. 
» Belgium... 2,000 2,000 
» Germany. ....: 2,000 3,000 + 1,000. 
3,000 2,000 — 1,000 
» Other countries... 1,000 2,000 + 1,000 
Total. 58,000 149,000 91,000. 
Gas and electric lighting materials.— . 
FromGermany ... ... 2,000 5,000 3,000 
_» ‘Great Britain 130,000 80,000 50,000 
United States 11,000 1,000 10,600 
» Othercountries ... 2,000 2,000 
Telegraph and telephone materials, — 
From Belgium... 3,000 12,000 +. 9,000 
Germany _ 17,000 1,000 16,000 
» Great Britain 543,000 104,000 —439,000 
Other countries 8,000 8,000 

Total 571,000 125,000 ~—446,000 
Tramwa y and railwa y materials, — 
> From Belgium 84,000 35,000 — 49,000 

Germany 1,000 +. 1,000 

» Great Britain Ree 502,000 330,000 —172,000 

Australia 46,000 31,000 — 15,000 

- 5, Other countries 27,000 18,000 — 9,000 

Total 659,000 415,000 +—244,000 
Machinery.— 

From Belgium 65,000 — 65,000 
Denmark 65,000 — 65,000 
» France ~., 7,000 2,000 — 5,000 
Germany _ 45,000 39,000 6,000 
Holland 27,000 --'13,000 ; 14,000 
Great Britain 1,409,000 1,598,000 +189,000 
» United States 56,000 43,000 — 13,000 
Other countries 116,000 159,000 43,000 


Total ... 1,790,000 1,854,000 


+ 64,000 
Lamps and lampware.— 


From Belgium _... 4,000. 10,000 6,000 
Germany 128,000 144,000 + 16,000 
» Great Britain 65,000 75,000 + 10,000- 
United States 18,000 9,000 °— 
Other countries 29,000" 12,000. 17,000-. 

~ Total 244,000 250,000. -.6,000. 


IMPORTS INTO PENANG. 
Electrical govils (not otherwise shouny.— 


From Great Britain 12.000 21,000 - 9,000 
Germany .. 11,000 4,000 — 7,000 
Other countries... 1,000 1,000 


Total 24,000 


Gas and electric lighting materials.— 


26,000 + 2,000 


TRADE STATISTICS OF THE STRAITS ~ 


; Dollars. Dollars, Dollars. 
Railway and tramway materials.— 

From Belgium .... 21,000 — 21,000 
Great Britain 49,000 — 49,000 
‘From Austria - 2,000. - 
Belgium -.... 2,000 1,000 — 1,000 

» -Germany... 31,000 37,000 + 6,000 
» Great Britain ese 32,000 31,000 — 1,000 
» Other countries... 5,000 4,000 — 1,000 
72,000 75,000 + 3,000 
Imports INTO MALACCA, 
Electrical goods (not otherwise shown).— 

-From Great Britain... 1,000 + 1,000 
‘Total ees 1,000 + 1,000 
Telegraph and telephone materials.— 

-From Great Britain... .2,000- 2,000 

Other countries ... 1,000 — 1,000 
Total 3,000 2,008 — 1,000 
Tramway and railway materials.— 
Total. sae x37 24/600 1,000° — 3,600 
Machinery.— 
From Germany 12,000 — 12,000 
Great Britain 5,000 6,000 -1,000 
» Other countries -... 1,000 2,000. + 1,000 
Total... 18,000 8,000. 10,000 

IMPORTS INTO LABUAN. - 

Electrical goods (not otherwise shown ).— ‘ 

From Great Britain 18,000 
Machinery.— 

From Great Britain = 19,000 


* Not formally included in Straits Settlements and figures 
therefore not available. 


N.B.—Dollar = 2s. 4d. 


CHARGES FOR ELECTRICITY. 
[FROM A LEGAL CONTRIBUTOR. ] 


AmonG -the industries which are. supposed. to be destined to. pass 
gradually from the hands of ‘private to the hands of public owners, 
that:-which relates to supply of electricity, takes a 
prominent -place. By an Act.-passed some 30 years ago, a 
time limit was placed upon the private ownership of . electrical 
undertakings. In a few years the private company may be 
expropriated: by the-local authority subject to the payment of a 
meagre compensation. Another Act, passed-in 1909, drove another 
nail.into the coffin of-the private supplier: of electricity by pro- 
viding that he shallno-more commence a-supply in any area in 
which.there is a. provisional order work= “It is-the passing of 
this Act which induces us to recur to a subject which ‘has-already 
been. touched ‘upon in thesé columis on more thar one occasion. 
was an Irishman “in Parliament who ‘said that last 
speaker has gained'a temporary immortality’ by the speech which 
he’ has just delivered.” “So we may say that those who supply 
energy by means of electricity enjoy a limited monopoly. Let us 
see upon what terms this limited monopoly is enjoyed. 

Sec. 19 of the Electric Lighting Act, 1882, provides that where a 
supply of electricity is provided in any part of an area for private 
purposes, then except in so far as is otherwise provided by the 
terms of the licence, order, or special Act authorising such supply, 


From Germany ... fet 3,000 — — 3,000. every company or person within that part of the area shall, on 
» Great Britain ‘tte 30,000 2,000 | — 28,000 application, be entitled to a supply on the same terms on which any 
other company or person in such part of the area is entitled under 

Total = mn 33,000 2,000. — 31,000 similar circumstances to a corresponding supply. 

4 : This section secures equality of treatment. 

Telegraph and telephone materials.— Cases relating to the supply of electricity, and the charges which 
From Great Britain = 1,000 1,000 ae undertakers may exact from consumers, are not of frequent 
: occurrence in English Courts. This. is, no doubt, due to the fact 
Total y= ie 1,600 <= 1,000 Gi wig ‘thats as a general rule, undertakers are able to supply at rates much 
lower than the maximum which they would be allowed to charge 
by: Actof Parliament. But there is one question in relation to 
 FromBelgium 1,000, 1,000. —-. charges which has-arisen moré than once, namely, what are the 
~ » Germany... 26,000 35,000 . +, 9,000 powers. of the undertakers in relation to alternative methods of 
+ Great Britain 260,000. . 313,000 _+ 53,000 ~~~ payment? °Can they charge one consumer, who takes a large 
» United States ee 6,000 5,000 ..~- 1,000. _. quantity at one price, and demand increased rates from small 

» Other countries -..... 13,000 22,000 +. 9,000 > consumers? 
<3 . » See. 20 of: the Electric Lighting Act, 1882, provides that “ under- 
Total ee 306,000 375,000 + 69,000 takers shall not, in making any agreements for a supply of elec- 
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tricity, show any undue preferetice to any local authority, company, 
or person, but save, as aforesaid, they may make such charges for 
the supply of electricity as may be agreed upon, not exceeding the 
limits of price imposed by or in pursuance of the licence, order, or 
special Act authorising them to supply electricity.” 

Upon reading this provision it might be thought that a company 
would be prevented from supplying, except at a uniform rate, to 
every consumer in their district; but this is not.the case. A 
different meaning has been placed upon the section. .In Metro- 
politan Electric Supply Co. v. Ginder (1901), 2 Ch. 799, an 
intending consumer signed a form of request to an électrie lighting 
company, subject to, inter alia, the following terms :—(1) The 
consumer agrees to take the whole of the electric current. required 
for the premises mentioned below from the compatiy for a period 
of not less than five years. (2) The charge for-electrie energy to be 
43d. per Board of Trade unit. No quantity was specified, and there 
was no covenant by the company to supply, nor by the defendant 
to take any energy. Similar forms of request had been signed by 
other persons for different terms of years at different prices. The 
company afterwards supplied another consumer under contract for 
two years at 4d. per unit, but he was a large consumer, who took 
his supply in the daytime, which was an advantage to the company. 
It was held that this did not amount to “‘ undue preference ” under 
Sub.-Secs. 19 and 20 of the Act of 1882, that the phrase “similar 
circumstances” which occurs in Sec. 19 of the Blectrie Lighting 
Act,1882, included amount of energy consumed, the expense of 
supplying it and getting payment, uniformity of demand, and the 
fact that some consumers required energy by day and some by 
night, and that, unless all the circumstances were similar, agree- 
ments might be lawfully made for different terms and at different 
rates. 

According to the principle involved in this case, itis obvious that 
the usual practice of granting special terms to those who take a 
supply for “ power ” purposes is conformable to the law. There is 
one other method of charging, the legality of which has not, so far 
as we are aware, been discussed in any English case. We refer to 
the method whereby the consumer is charged at a certain rate for 
the first few hundred units which he consumes, and at a lower rate 
for the supply taken subsequently. Is this method compatible with 
a charge to other consumers at a ‘‘flat’” rate ? 

This point was discussed in Australia in the case of Mayor of 
Melbourne v. Attorney-General of Victoria (3 Commonwealth Law 
Reports, page 467, affirmed by the House of Lords in 1907). By 
Sec.39 of the Electric Lightand Power( Victoria) Act, 1896 (No. 1,413) 
it is provided that—‘‘The undertakers shall not, in making any 
agreements for a supply of electricity show any prefer- 
ence to any council, company, or person, and the charge for 
such supply shall- be uniform throughout such area, so that 
each council, company, or person shall be supplied at the same price 
and not-less than any other council, company, or person, but 
such price shall not exceed the limits of price imposed by or in 
pursuanceof, the order authorising them to supply electricity.” Inthe 
case in question, undertakers had two scales under which they 
charged consumers for the supply of electricity, and all consumers 
had the option of which rate they would select. Under one scale, 
called the “flat rate,” consumers were charged for the actual 
quantity of-electricity.supplied at the uniform rate of 44d. per unit. 
Under the-other scale, called the “maximtim supply rate,” con- 
sumers were charged at the rate of 7d. per unit as to such portion 
of the electricity supplied to them as was equal to a consumption 
for a period of 45 hours per calendar month at the highest rate of 
consumption during the month, and as to the remainder of the 
electricity so supplied during the month at the rate of 2d. per unit, 
It was decided by the Court of Appeal that the charges were lawful, 
and that the section in question was directed to a preference 
between persons supplied with electricity, and under it the charge 
for the supply of electricity might be uniform, although there were 
alternative scales of charges. Thus, under one of those systems, 
the price for every unit supplied might be uniform, while under 
another a larger price might be charged for a specified quantity 
first supplied and a smaller price for the remainder, provided that 
all the consumers have the opportunity of electing on which scale 
they will be charged. 

These clauses as.to equality of treatment having proved unfait 
to undertakers whose system was used:.as a stand-by. by persons 
who have a private installation, the Act of 1909 provides that, not- 
withstanding. anything in the Electric Lighting Acts or in any Act 
of Parliament or Provisional-Order authorising an undertaking; a 
person shall not be entitled to demand or to continue to receive 
from undertakers authorised to supply electricity in any area, a 
supply of electricity for any premises having a separate supply, un- 
less he has agreed with the undertakers to pay to them such 
minimum annual sum as will give them a reasonable return on the 
capital expenditure, and will cover other standing charges incurred 
by them in order to meet the possible maximum demand for those 
premises. The sum to be so paid shall be determined in default of 
agreement by arbitration. 

This Act just mentioned also affords a greater amount of pro- 
tection to undertakers against consumers who leave their premises 
without giving due notice. In future, a consumer who is quitting 
the premises where he-is supplied with electrical energy: must give 
the undertakers -24 hours’ notice. Otherwise. the.-consumer:_-so 
quitting i is:liable to pay: te-the: -undertakers:the: money_accrning due 
in respect ef such-supply- up to- the- néxt usual period ‘for ascer- 
taining the-register.of the -meter-on_sueh: premises, or the-date-from 
which any subsequent occupier may require the undertakers ‘to 


supply. energy to-such premises:whichever ‘shall: first 


occur. 
Byjthe same Act the undertakers may refuse to supply energy to 
any person whose payments ‘are ‘in arrear, whether any such pay- 


ments are due in respect of which such Supply i is demanded or in 
respect of other premises, 

The same Act makes an important change. in the law as to the 
certification of meters. Formerly the supply had to be ascertained 
by such nfeter as might be agreed. between the undertakers and the 
consumer, Now, however, a meter cannot be certified for use by an 
electric inspector unless it is certified as capable of ascertaining the 
supply of electricity within -such limits, as respects meters of the 
class to which the meter. belongs as are allowed by the Board of 
Trade. The meter must also be fixed and connected with the service 
in a manner approved by the Board of Trade. © 

The case of the Municipality of Bulawayo v. The Delewage 
Waterworks Co., Ltd.,.in which judgment was delivered by the 
Privy Council on March 21st, 1908, raised a question of some 
interest to those who supply electricity under agreement. The 
salient point may be briefly recited. A municipality granted to 
certain contractors the right to supply the inhabitants of 
Bulawayo and its suburbs with electric light. In consideration 
of this grant, the company agreed to supply to the 
inhabitants on certain terms, and to furnish electricity for 
the streets, They also undertook to supply everything necessary 
for supplying electricity to the street lamps. The remuneration 
clause was in the following form :—‘‘In consideration thereof the 
municipality undertakes and agrees to pay to. the said contractors 
or to their assigns..at such-rate as will yield to the contractors a 
return equal to 10 per cent. over the actual cost of generating the 
light, payments to be made quarterly.” The discussion . centred 
round the meaning of the term “actual -cost of generating the 
light.” The Privy. Council have held that the term “ generating 
the light was intended to include not only the generation of the 
current, but also its transmission to the points where the light is 
finally evolved. As to the next question, namely, what was the 
meaning of the actual cost of generating the light, they expressed 
the view that this covered and included all that the production of 
the light cost the contractors, and nothing more. With regard to 
depreciation, they adopted the words of the Chief Justice of the 
Cape of Good Hope, who said :—‘‘ The cost of the plant forms part 
of the actual cost of generating the light, but, as the use of that 
plant would extend over several years, it could obviously not have 
been intended that the whole of the cost shall be charged during 
the first quarter of the contract. But the same objection 
does not exist to a distribution of the actual. cost of the 
plant over the whole period of the life of such plant. 
The effect of allowing a certain sum for depreciation in 
the quarterly accounts of the plaintiffs would simply be 
to distribute the actual cost of the plant over the whole period 
during which it would, in the ordinary course, be of any service in 
the generation of electricity and light.” They also came to the 
conclusion that the cost of insurance which came within the same 
category as rent, rates and taxes, ought to be allowed. Although 
this case involved the discussion of an agreement for supplying 
electricity which followed a somewhat unusual form, it may here- 
after be of considerable value for determining the meaning of the 
phrase “actual cost of generating electricity.” 


PROCEEDINGS OF INSTITUTIONS. . 


“Telephone Service in America. 
(Concluded from page 846.) 


By such considerations as these we are led to a point from which 
we can approach our subject with a mind freed from bias. By so 
doing we clearly see that we have not todo with a partisan contro- 
versy about manual switchboard, versus automatic switchboards. We 
have before us a broad question in telephone engineering, requiring 
for its solution a clear apprehension of a host of subjects pertaining 
to the plant, traffic and commercial activities of the company or 
administration. It is a grave mistake to regard our problem as 
being one for the mechanician only. It is much broader and 
deeper than this, involving important questions of political 
economy. 

Having stripped our question of its verbal disguise, we see that 
the two systems are not so antagonistic as would at first appear. 
They both stand upon this common ground: each recognises the 
importance of manual operations guided by human intelligence ; 
each recognises the importance of automatic machinery ; each 
system employs both agencies ; each system is semi-automatic. 

We are now prepared to formulate the question anew. We see 
that it becomes a problem of dividing the total operations to be 
performed, in such a manner that-labour guided by human intel- 
ligence, shall be employed where it is most effective, and that 
automatic machinery shall be employed where it is most effective. 
Properly stated, therefore, our question is, “ What is the best type 
of semi-automatic switchboards ?” 

The so-called automatic system, as I have shown, is found unsuit- 
able for. the demands of a comprehensive system. The so-called 
manual system -has:been tested by the niost severe demands of a 
system composed of. 5,000,000-telephones, and it-has been found to 
answer every substantial requirement. By its means we are to-day 
giving an excellent service, and our studies of the future--requiré- 


~ ‘ments show that if nothing better is attainable, we can,-with-the 
-- manual system, supply in a satisfactory manner all the demands 


_ of the public. 

But it would not do for us to rest content: with this. We must 
at all times strive for improvements. ‘These are the’ traditions of 
the American Telephone and Telegraph Co., added to which are the 
specific orders from President Vail frequently reiterated, that we 
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must constantly seek for improvements, so that we may at all times 
when it is reasonable and practicable, place at the disposal of the 
capebrge system which solid experience has demonstrated to be 
Pursuant to this policy. we have spent hundreds of shousands 
of argc in experiments and investigations pertaining to the 
_ We have, after many years of work, ‘developed and are now 
installing at New York for an experimental demonstration, a system 


which is avowedly semi-automatic and not disguised under another. 


name. The advocates of this system contend that it is a mistake 
to place, as is done-in the so-called automatic system, complicated 
automatic machinery at each sub-station. (A sub-station is any 
telephone set at the subscriber's premises, which may be connected 
to the central office.) They favour the use of a sub-station instru- 
ment identical with that employed in the so-called manual, and 
they assert that this instrument is really much niore automatic 
saree yeaa instrument employed in the so-called automatic system 
itself. 

We must admit that there is much force in this statement, for an 
analysis of the operation of the two instruments shows that the 
manual operations required at the automatic station are several. 
times more numerous than at the manual station. . In fact, all of 
the manual operations required at the manual station are also 
required at the automatic station. To these must be added at the 
automatic station a number of other manual acts, depending upon 
the character of the call to be sent. raed a 
It is further asserted that the apparatus at the automatic sub-. 
station is complicated to a high degree, whereas at the manual 
station it consists of simple elements, and that in consequence of 
this, with the vast multiplication of stations which must_take 
place in a successful telephone system, the automatic system would 
be placed at a great disadvantage. 

In this semi-automatic system about which I am now talking, a. 
counterpart of the automatic apparatus which is required at each. 
subscriber's station in the automatic system, is placed at the central 
office. Thus, one of these pieces. of apparatus is required for each 
“A” operator’s position, instead of one for each sub-station on the 
subscriber’s premises, This greatly reduces the number of compli- 
cations, and one of them being required for each operator’s -posi- 
tion only, much more money is available to be expended upon its 
construction. Hence it can be made with great precision, and so 
as to give much more reliable working. Furthermore, these pieces 
of apparatus being -at the central office, they are under the constant 
care of expert maintenance employés, who can instantly substitute 
a spare apparatus for one which should become defective. _ : 

It is contended, on behalf of this semi-automatic system, that 
the “A” operator's ‘position (the ‘‘A” operator is the one who. 
answers the subscriber in the first instance) is a point at which 
human intelligence is needed, because of the numerous exigencies. 


of the service.: I have carefully looked into this statement, and I. 
am much impressed with the force of the reasons given in support 


of it. While the position of the “A” operator.seems to be one 
where human intelligence is required, it is not 80 at the position of 
the “B” operator (the ‘‘B” operator is the one who receives the 
trunk call from an “‘A” operator at another office). When the 
work of this “‘B” operator is analysed, it will be found theoretically 
that it can all be done by machinery, and that the work to be 
performed does not require- human intelligence. ~ Consequently, in 
this semi-automatic system, all of the “ B” operators are eliminated 
and machines-substituted. This very greatly ‘reduces the total 
number of operators required, and if'the machinery can be made to 
work satisfactorily, it is believed that greater precision of working 
swill.be attained. This. expectation is -based upon statistics which 
show that a large part of the errors made at the central office take 
place between the ‘‘ A” operator and the “B” operator.:. - 

As the pieces of automatic apparatus needed in the semi-automatic 
system at the “A” operators’ positions- in the central ‘office are 
relatively small in. number, it: does not seriously increase the total 
expense to design. and construct» them with the greatest care and 
with the best workmanship, so that the utmost degree of precision 
may, be obtained in their working. -On account of the-enormous 
number of such pieces of apparatus which would be required if they 
were distributed at the subscribers’ premises, one-for each telephone 
station, as is required-in the automatic system, the same high degree 
of design and workmanship cannot be ‘applied, because the costs 
would-be multiplied exceedingly. Hence, with respect to these vital 
parts of the two systems, the automatic system must always stand. at 
a disadvantage. . 

The -result of this has been to produce for the semi-automatic 
system an apparatus operated‘by a keyboard similar to that used on 
the typewriter. Working with such a keyboard, it has been experi- 
mentally demonstrated that the “A” operator can handle a very 
much greater-number of. calis than she could in the: so-called 
manual system. This fact greatly reduces even the number of 
“ &” operators. 

The advocates of this. system contend that they have niade the 
best division of labour, the best distribution of automatic machi- 
nery, and: that they can attain a higher degree of éfficiency and 
much lower ‘annual costs than are attainable with either the so- 
called manual system or the so-called automatic system. . 

Engaged upon this study and upon these experiments we have 
had a.corps.of capable engineers: and experimentaliats working for 
years, and I feel warranted in attaching gréat weight to their 
favourable expectations. } 

Soon after my -return to America, I hope to be present at the 
opening of the semi-automatic switchboard, and until we have 
obtained the results of this working, there is not much more that I 
profitably say upon the details of the subject. 

Tn conclusion, the situation, as I view it; is as follows :—The ‘o- 


called automatic system is not, in fact, automatic; it is only partly 
so. It has been fairly and exhaustively studied, and. found to be 
unsuitable for the comprehensive demands of our present service, 
and more and more unsuitable when considered with respect to the 
demands of the future. 

The so-called. manual system has successfully withstood. this 
severe demands of a system comprising 5,000,000 telephones, 
and all of our careful studies with respect. to future growth have 
shown that if nothing better were obtainable, it would furnish to 
us a means whereby we could supply an excellent universal service 
to all the people of the United States... 

AsI have already stated, a third system, frankiy called a semi- 
automatic system, is about to be practically tried. If the expecta- 
tions regarding it are realised, it will be a system more efficient and 
more economical than either the se-called:manual -or. the so-called 
automatic. 
Before leaving this subject, I wish to speak briefly upon one point. 
It has been said by some that we have not generally adopted the so- 
called automatic system, because we have been deterred by the large 
expenditure of money which would be required. 

IT shall promptly show you that there is no truth in this. The 
history of the telephone in America has been that of rapid change 
from one system to another, as soon as improvements have been 
demonstrated. Pursuant to this policy, the plant at New York has 
been constructed and reconstructed three times. .A similar story is 
to be told of the rest of the country... Qur company has.been so 
conservatively financed and our administration has been so keen to 
adopt new improvements, that ample depreciation funds have been 
accumulated so that just as soon as it is demonstrated that a better 
switchboard system is available, we are prepared to begin its instal- 
lation and proceed with the utmost practicable speed to make the 
change. All of this could be done without theslightest disturbance 
in our financial arrangements. 

While there rests upon us the responsibility of adopting as soon 
as it is practicable and reasonable to do so that which is best, there 
is a corresponding and most serious obligation of not throwing away 
what.has been demonstrated to be a thoroughly efficient. system, 
without having it conclusively demonstrated that there is some- 
thing better. I do not see anything.in the present state-of .affairs 
which need give any company or administration any concern 
with respect to the possibilities of # sudden change, for even if it 
were demonstrated that a better system were now. available, it would 
be impossible, taking into account the manufacturing and engineer- 
ing resources of all the world, to make the change except in a 
gradual manner. We have already had so much experience with 
such changes that we know how they must take-place. They are 
accomplished by a process of gradual evolution, and not by sudden 
revolution. = 

In every administration there are, from time to time, switchboards 
which have been worked for the full period of their life. .. These 
must be replaced in any event, and when such cases arise, the new 
type of switchboard is installed. This does not involve the 
abandonment of apparatus having further usefulness. There are. 
also constantly arising cases where new-installations must be made.. 
These can be installed on the new plan. Obviously, this does not. 
require that any existing apparatus be thrown away. The manu- 
facturers and the administration staffs would find themselves so 


- fully occupied with this work that. they would not for some years 


be able, even if it were desirable, to disturb those central offiges in 
which the switchboards have many more years of life. It will be 
found that by the time the old switchboards have been replaced and 
the new ones installed, those switchboards which had had to be 
removed in advance of the expiration of their life would be few, 
and in those eases the, work would not be -anticipated bya great 
many. years. Even where a switchboard is removed before its life 
has expired, this need-only be done when it is found ‘best, all things 
considered, ‘to:replace it. by a new-one rather than to continue it in 
service. There is nothing in this situation which demands. a_head- 
long rush, so, without wasting any time, we should proceed with 
We, who are charged with the great responsibility of rendering 
such an important service to the public, cannot be justly criticised 
if we refuse to be carried away by the enthusiasm of manufacturers 
and inventors, and thus to be led into a wholesale and prebably 
disastrous experimentation upon the public. 
‘In America we have pursued this subject for many years with 
the utmost diligence. An-important practical demonstration. is 
about to be made, We cannot foretell the answer,.but we must 
accept it, whatever it may be. 
_ Ihave told some of the things we have done. It has been our 
constant aim to keep an open mind and to be free from bias.. We 
are seeking only the truth, and. from that we have nothing to 
fear. 


Induction-Motor. 
By CHARLES F, M.Sc, MLEE, 


(Abstract of paper read before the INSTITUTION OF “ELECTRIOAL 
ENGINEERS at Manchester, November 8th, 1910.) eee 


THE want of uniformity in the rotating field of the polyphase in- 
duction motor is due chiefly to the following causes:— 
1, Non-sinusoidal:-wave-form of the supply voltage. 

2. Disposition of the stator winding in alimited number, of slots. 

_ 8. Variation ofthe air-gap reluctance due to the varying posi- 

tion of the teeth and slots of the rotor, in relation .to.-those of the 


The Irregularities in the Rotating Field of the. Polyphase 
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Want of uniformity of. the to the rotor being out 
of centrer-- -, 

5. The.effect of. want, of proportionality. between magnetising 
and flux also be although of. less 

othe. rag of the- causes “enumerated. above i is independent of. the 
motor. : 

The second cause eof. irregularity can.be. subjected to fairly simple 
mathematical treatment, -and is discussed in. text-books .and. else- 
where from this point of view, .. The chief irregularities coming 
under this head are a periodic change in the. total flux of the rotat- 
ing poles, aperiodic change in the speed . of.-rotation..of the field, 
and a difference in.the values.of the maximum tooth induction. of 
the teeth of-the stator situated in various positions relative to the 
exciting coils. The two last-named irregularities have .their 
greatest effect in the teeth situated between a pair of adjacent 
phase-windings...: Thus, in a three-phase four-pole motor with two 
pole-windings per phase, there-will be 12 points in the stator where 
the variation in intensity and in speed of the rotating field will be 
specially great, These variations will give rise.to pulsations in the 
rotor voltage, having a frequency independent of the slip of the 
rotor, and six times greater than that of the supply voltage. This 
effect is very clearly marked in some of the oscillograph curves 


The third source of irregularity, the flux-pulsations in the teeth 
of the core, has been studied indirectly from measurements of the 
losses..resulting from;it, but the. extent to. which. it modifies the 
rotating field and affects ‘the. voltages # in the motor windings has not 
received so much attention. 

Want.of uniformity i in the air-gap. ‘of induction- motors is 3 much 
more general, and is responsible. for more waste of power than is 
generally recognised. 

A. 15-H.P., four-pole. three-phase motor made by the Phenix 
was selected for the first 


ee three-phase suppiy was ‘next applied . to the slip-rings of the 

stationary rotor and the search-coil voltages observed, as. shown by, 

the lower curves on fig. 2. These voltages are related to one 
another ip the same way as those shown by the upper curves. 

On connecting the search coils belonging to one pole together in 
series, the resulting volfage was found to be equal to the arith. 
metic sum of the voltages of the individual coils. This was to be 
expected. 

The voltage i in, the stator. po Je-winding was . approximately 118°5 
volts, leaving only 81‘ 5 volts for the other pole-winding situated 
opposite to a larger air gap. 

As soon as the rotor is, short-circuited and allowed fo rotate, the 
values of the search-coil voltages observed with the supply, on the 
stator change to those shown by black dots in fig. 3. The curve is 
slightly different in shape from the one taken with the rotor at 
rest, owing to the addition of higher harmonics of voltage, which 
vary in amplitude for the several coils. . The effects of load on the 
motor and of driving the motor by means of a separate machine 
with open-circuited rotor were also tried.. No alteration in the 
induced voltages was to be observed, except fora very slight change 
caused by the variation in the harmonics, which depend upon the 
speed of the motor. The. coil voltages were also found to be un- 
affected by a reversal of the direction of rotation of the rotor. 

By connecting the rotor slip-rings to. the supply and_short- 
circuiting the stator winding, the functions of the two motor 
windings are inverted, and the search coils may.then be regarded 
as situated on the rotor, instead of .on the stator, of an induction 
motor.’ We can therefore employ: them to examine the voltages 
induced.i in.a rotor under working ‘conditions. The lower curves in 
fig. 3 show the search- coil yoltages induced with the motor supplied 
in this way and giving out a load of about 5 H.P. The voltages are, 
of course, lower than when the rotor was stationary, but are much 
higher than would be produced by a uniformly rotating field cut 
with the of slip. 
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series of ‘Ten search ‘ot: fii wire were: on the 
stator in the’ “top 0 of the slot openings, just ‘abdve-the actual stator 
winding, “put inside the wooden: wedgés~used~ for= securing the 
winding. ‘Fhe positions of thé search coils aré shown in fig. 1.- 

The stator was mesh connected, with: 60° sTots; F1 conductors per 
slot ; the rotor star connected, 48 ‘slots, 12° conductors per slot. 
The stator supply was at 50 cycles, derived from a s0dtirce-giving & 
nearly perfect: The diménsions of rotor and stator’slots 
were alike. The voltagés induced ‘in the search coils’ with the rotor 
statfonary and ‘ the normal” voltage ‘applied ~to the “stator “are 
indicatéd in thé form of a cirve"in fig.'2, where. the® letters: along 
the base are those used for tdentifyitig’ the several GOSS 

Coil ¢ shows the highest indtéed ‘voltayé, beéause*its spaii is that 
exactly corresponding to dne polé-piteh of the: motor;and it-there> 
fore embraces thé greatest flax Coils which’ have‘ smaller span’ 
do not embrace so many lines, while thosé with -a- greater span 
includé’ some lines’ of. opposite’ polarity; which® diminishés the 
resultaht flux through them. The search toils -a,-b; ce, d, e are 
linked with the same flux as the five stator coils which go to 
form one pole-winding of the motor. The voltages on fig. 2 may, 
therefore, be taken to represent the proportion in which the applied 
voltage is distributed between the coils which compose the stator 
winding. The relative values of. the voltages in the successive coils 
agree almost exactly with the. theoretical values calculated on the 
assumption of a sinusoidal:-distzibution of flux. The voltages of 
the coils of shorter span, viz., coils /, g, 4, i,j, are seen to form a 
continuation of the curve giver ‘by -the first five coils, but are 
apparently drawn. to a smaller scale. The explanation of this. break 
in continuity is to be found in the fact.that the fwo.sets of coils 
were wound on different parts of the stator, where the air gap flux 
had different Values, on account ‘of slightdifferences in the length of 
the air gap caused by wear’ in: the: bearings: of the motor. From 
measurements made forthe authér, it*would appearthat compara- 
tively few motors: in regular service canbe “said: to have a uniform 
gap, “In ‘the t case’ the: sirgap clearance was found to. be 


‘32 mils at the top of the rotor and-26 mitsat the bottom. “In some 


other cases observed, the Givengence fom 
was much greater, 


Fig. IN SEARCK,.. 
Gore 
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difference ‘between the voltages induced ‘in successive coils, which 
gives them a “ saw-tooth ” appearance. The two characteristics of 
the-rotor flux indicated by these results are’ due to— 

4. Want of uniformity of the main rotating field due té the 
aiaposition of the stator winding in a limited number of slots. 

2. Pulsations prodded by: the rotation of the teeth of the rotor 
core.’ 
The grester partof- the amplitude of the voltages shown in fig. 3, 
and nearly all the “saw-tooth ” effect; can be shown to be due to the 
second of these causes. 

Curves: which were ‘in: all edsentisils to those ‘in fig. 3 were 
taken with-ether valués-of the motor load, and also with the stator 
winding open-circuited; and-a-second- motor employed for driving 
the’‘retor.- -In* ordef to separate the voltages due to field 
irregularity from those due to the slip of the motor, the rotor 
was coupled: to a synchronous motor-and driven‘at synchronous 
speed. The readings taken’on coils under these conditions, 
and representing the- voltages of the rotor of a synchronously 
running induction motor, are‘given in’ fig.'4.. The voltages here 
shown may be said to be entirely due to irregularities of the field. 
The amplitudes of the voltages in fig. 4:are less than their true 
value at the normal voltage in the ratio of 233/300, which is the 
ratio of the voltage: actually applied 6 the slip- rings to that. giving 
the normal working field. 
’ The variation in the'strength of the flux passing through a tooth 
on account of the varying reluctance of ‘the air-path interposed 
between the tooth ‘and ‘the--core- opposite to it, as the rotor teeth 
revolve, was found to be-4°4 ‘per cent.-of the total flux of the bo nes 

The ‘saw-tooth”. character ‘of- thé voltages shown in 
ond 4 is due-to flux: ‘pulsation “in the teeth. Since each coil is 
wound in two slots, there will be two sets of voltages-induced in the 
coil by the:passage. of .the roter-teeth past these slots: The phase 
relation’ bebwéen ‘these high-frequency voltages must deperid “on 
the span of the coil: when expressed in terms of rotor teeth. If the 
span of the coil is‘ such that its sides pass ‘simultaneously under 
rotor teeth; so that the-two sets-of voltages are in phase, the resul- 
tant coil.voltage will be a maximum, If the conductors at one end 
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of the coil enter the flux of a tooth at the same time as the other 
end is leaving the flux of a tooth, the induced voltages will largely 
neutralise one another. The resultant voltage of arty coil due to 
flux pulsations depends, therefore, upon whether it embraces a 
* whole or a fractional number of rotor teeth. Further, in the event 
of the conductor of a coil entering the flux of two rotor teeth 
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Fig. 4.—SEARCH COIL VOLTAGES IN ROTOR OF SYNCHRONOUSLY 
RUNNING MoTor. 


simultaneously, the resultant voltage will have a maximum or a 
zero value, according as the fluxes of the two teeth are of identical 
or of opposite polarity. For coils having a span approximately 
equal to the pole-pitch of the motor, the pulsating flux at the two 
ends will be of opposite polarity. Hence, for such coils(which may be 
taken torepresent theusual type of winding of a motor), a span which 
is an exact multiple of the pitch of the teeth which rotate relatively 
to it will be the seat of a maximum resultant E.M.F. On the other 
hand, coils which have a pitch of less than one-half of the pole- 
pitch, will have a maximum voltage when the number of teeth 
embraced is a whole number plus a half (as in coils g, h, i, j in the 
motor experimented upon), since the flux at the two ends of these 
coils will-on the whole be of the same polarity. 

The coils of smaller span show a uniformly lower voltage, due 
partly to the lower induction in that part of the air-gap in which 
they are situated caused by the longer air-gap at this point. Also, 


Coil a, 19 teeth. Coil b, 17 teeth. Coil c, 15 teeth. Coil d, 13 teeth. 


The results just arrived at. havea direct bearing on the question 
of wound rotors versus squirrel-cage rotors for short-circuited 
induction motors. For example, in fig. 4 we see a pulsation 
voltage of 9°5 volts induced in the coil wound in a pair of slots 
having a pitch equal to that of the poles of the motor. This 
corresponds to nearly 1 volt per turn at the normal voltage. If 
such acoil were directly short-circuited on itself, as would virtually 
be the case in a squirrel-cage motor, we should probably obtain a 
considerable current .of high frequency which would not con-. 
tribute to the torque of the motor. By connecting in series the 
conductors in several slots, the resultant voltage due to irregularities 
of the field is much decreased, while at the same time the impedance 
of the circuit in which this voltage acts is largely increased. The 
pulsating currents and the heating due to them may thus be 
reduced to a relatively small value in a wound rotor. 

It will be seen that the damping-out of high-frequency 
voltages in the rotor winding depends less on the number of slots 
per phase than on the relation existing between the spans of the 
several coils. The same consideration will govern the extent to 
which the effects of “ cogging ” will make themselves felt, when full 
speed has been obtained. 

Oscillograph records of the voltages in the various search coils 
were taken under exactly the same conditions as the readings of the 
virtual values. The motor was driven at synchronous speed by a 
synchronous machine, the stator being unexcited, while the rotor 
was supplied with current at the slip-rings so as to produce a 
rotating field which was stationary in relation to the stator and to 
the search coils mounted upon it. 

The series of curves reproduced in figs. 5 to 10 show the wave-form 
of some of the voltages whose virtual values are plotted in fig. 4, and 
illustrate the character of the electromotive forces induced in the 
rotor of an induction motor by the irregularities of its rotating 
field. The scales of all the curves are not the same, but the relative 
amplitudes of the waves can be approximately judged from the 
effective values given on fig. 4. The curves all consist ofa com- 
bination of three principal harmonics, and the differences between 
them are due to the variety in relative amplitude possessed by these 
harmonics. These three harmonics are :— 

1. A fundamental, or first harmonic, having the frequency of 
the supply, well marked in figs.6 and 7. The amplitude of this 
variation shows the extent of the change in strength of the flux 
per pole of the motor. 

2. A sixth harmonic, which shows prominently in the curves of 
figs. 8, 11 and 12. This is due to the variation in the field 
produced by the excited winding, and is not caused by flux pulsation. 


- It shows, in fact, the influence of the changes of maximum 


Coil e, 11 teeth. Coil j, one tooth. Coilsa toe, Coils to 


Figs. 5 TO 12.—O8cILLOGRAMS OF VOLTAGES IN SEARCH COILS. 


in the case of those coils which have a span nearly equal to half 
the pole-pitch, the polarity of the flux cutting the two ends of the 
coils will be alternately of an opposite and of an identical character, 
tending to produce voltages which are alternately in series and in 
opposition. The virtual voltage due to flux pulsations is there- 
fore reduced, whatever relation exists between the span and the 
number of teeth embraced. 

-It is to .be noticed in the case of these coils that those embracing 
an exact number of rotor teeth show low resultant voltages, 
whereas those corresponding to an odd number of half teeth give 
higher voltages. 

Returning to the two curves of stator voltage shown in fig. 3, it 
is now easy to see why the voltages in the stator search coils are 
modified by the rotation of the open-circuited rotor. The flux 
pulsations which we have been considering must exist in the stator 
teeth as well as in the rotor, and will induce high-frequency 
harmonics of voltage in the stator windings. It is thus evident 
that the voltage in each search coil is the sum of that indicated in 
fig. 2, observed with the rotor stationary, having a frequency of 50 
cycles per second, and of asmaller high-frequency voltage. 

Joining together several search coils in series and observing the 
voltage of the combination, with the supply on the stator, the 
voltage of the grouped coils was almost identical with that pre- 
viously observed with the rotor stationary, the higher harmonics 
= voltage being too small in amplitude to have any appreciable 
effect, 

When the motor was run at synchronous speed, with the supply 
on the rotor, it was at once evident that the resultant voltage 
induced by field irregularities in several windingggonnected in series 
bore very little relation to the voltages of the individual windings, 
and was in general much smaller. This effect is due to the fact 
that there are always voltages induced in some coils which are in 
aioe opposition to those being simultaneously generated in 
others, : 


induction and speed of the field which are most strongly marked at 
12 points of the motor circumference. 

3. A twenty-fourth harmonic due to flux pulsation, and dependent 
for its period on the number of teeth acting upon the winding—in 
the present case 24 per pole pair of the motor. This harmonic can 
be traced in all the curves, except fig. 12, and is specially well 
marked in figs. 5, 6, 7 and 9. 

The voltages which have a high effective value, e.g., curves of 
coils a, c and e, are seen to be distinguished from the others mainly 
by the greater amplitude of the component due to pulsation. The 
span of these coils corresponds nearly to a whole number of rotor 
teeth. In coils 4 and d we have examples of the differential action 
occurring between the two ends of coils which span an odd number 
of half-teeth. The oscillations are no longer free and of equal 
length, but are very unequal, the majority being of small amplitude. 
These curves are typical of the rest, which resemble one or the 
other in varying degree. 

Figs. 11 and 12 show the voltages in coils connected in groups. 
The harmonics due to pulsation are here of small amplitude, since 
those generated in successive coils are in mutual opposition. The 
more important of these is the group a toe in fig. 11, since this 
shows the voltage of the search coils occupying the same slots as 
the actual coils of the stator winding. We still see the same 48 

in the time of one complete wave of the fundamental, 
although their amplitude is much reduced, the scale of this curve 
having been increased in order to make the curveclear. Each peak 
must, in fact, be looked upon as representing # voltage which is the 
vector sum of ten separate voltages formed in separate slots, and 
which are out of phase with each other in varying degrees. 

The effects observed are substantially the same as those which 
are experienced by the winding itself ; the oscillograms taken on the 
two windings are almost identical. 

The importance of employing a sinusoidal voltage in the experi- 
ments was found, for on applying a voltage to the motor derived from 
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an alternator giving a somewhat peaked and otherwise less regular 
wave form, the curves observed in the search coils were of such a 
complicated form as to make it practically impossible to assign 
definite origins to the various harmonic waves. 

To confirm the foregoing conclusions, tests were made on 
a six-pole 5-H.P. motor made by Siemens Bros., having 54 stator 
slots, 29 conductors per slot, and 39 rotor slots with four conductors 
per slot. The stator winding was carried out with three coils per 
pole and phase, three sets of coils being connected in series to form 
each phase-winding. The voltages measured in the search coils of 
+his motor confirm the conclusions previously arrived at. 

It must frequently occur that through wear of the bearings and 
other causes, the air-gap of an induction motor is not uniform all 
round the rotor, and the author believes that it is not generally 
realised how few of these motors have an air-gap which is 
sufficiently uniform to give an approximately constant induction in 
all directions. The disadvantages likely to arise from this want of 
uniformity of the field are :— 

1, The magnetic drag on the rotor in the direction of the 
strongest field. : 

2. The concentration of the applied voltage in certain coils of 
the winding, producing unequal dielectric stresses. 

3. Increased hysteresis and eddy-current loss in the teeth sub- 
jected to high induction. 

4, Unequal voltages in the phases of the rotor, resulting in an 
unsymmetrical distribution of currents, varying with the fre- 
-quency of rotation. 

These points are all arguments in favour of using as large an 
air-gap as possible, in order that an unavoidable inequality may 
have a small relative value. 

An uneven air gap may produce inequality in the rotor-phase 
voltages, especially where the number of pole windings is small. 
It seems highly probable that an unbalancing of the rotor-phase 
voltages should be accompanied by an increase in the losses of the 
motor, and that the greater the number of closed circuits in the rotor 
winding, the greater would be the liability for such losses to 
occur, Thus we might expect greater losses from this cause in a 
motor with mesh-connected rotor than in a star-connected rotor, 
and greater losses still in a squirrel-cage motor having the same 
degree of eccentricity. 

Heavy equalising currents may be set up in the rotor of a squirrel- 
cage motor, if the rotor is not central. In the case of wound rotors, 
it is probable that the increase in the iron losses is more important, 
although an increase in the roter copper losses, due to circulating 
currents, is to be expected. : 

The author makes acknowledgment to the Principal and Com- 
mittee of the Municipal School of Technology, Manchester, where 


_ the experiments described in this paper were carried out. 


Institution of Electrical Engineers (Glasgow Local 
Section). 


ON November 8th, the CHAIRMAN (Mr. Sam. Mavor) delivered his 
inaugural address, dealing with the power equipment of collieries. 
To no industry, he said, had the services to electricity been 
greater than to coal mining, and the demands for power at 
collieries had been greatly augmented in recent years. Formerly 
the requirements were only for ventilating, pumping, hauling and 
winding, but now developments in the practice of coal mining, and 
in treatment of the product, had entirely changed the conditions in 
respect of power supply. Acceleration in the various processes and 
operations, and the further introduction of mechanical for manual 
means had contributed to this result. Competition in the market 
necessitated the supply of screened and washed coal of many sizes, 
and power was absorbed in the treatment and improvement of the 
crude product of the mine. In screening plants, washeries, and 
frequently in by-product recovery plant in connection with coking 
ovens, the Germans had taken the lead. Competition abroad, and 
rising wages at home, had compelled greater attention to the 


economies to be effected by efficient power equipment. To the 


electrical engineer was, therefore, now often allotted the duty of 
planning the electrical arrangements both for the production and 
distribution of power. Only a little had so far been done in 
modernising power plant at our collieries, and the present 
extravagance in fuel consumption would be appalling if it 
were not the measure of the power engineer’s opportunity. 
Compared with the Continent, they had been unduly parsimonious 
in mine equipment in Britain : and while not following the extra- 
vagant methods of Continental collieries, much improvement was 
possible here. Diversity of conditions gave room for variety of 
treatment. Turbo-blowers, air-compressors and pumps, were rapidly 
displacing reciprocating plant. Here again the Germans had got 
the lead, and were now sending to the Rand turbo-air compressors 
of sizes up to 16,000 H.P. In France, where there was a preference 
for British wares, our turbine machinery was considered out-of- 
date. We were losing business in neutral and even friendly 
markets, because purchasers believed that our practice was not 
sufficiently advanced. 

The mixed pressure turbine, in Mr. Mavor’s opinion, within the 
range of its applicability provided a most valuable means of re- 
ducing fuel consumption, but the capital cost in condensing 
accessories was relatively high, and would be prohibitive where 
the value of the fuel was so low that the saving effected was in- 
sufficient to balance the capital charges on the plant. Whether 
the current contracts between the collieries and power com- 
panies would be renewed on their present favourable terms 
to the latter remained to be seen, although it was a fact that 
inthe initial stages of development. the supply of power at a 


moderate price from an outside source helped to keep down capital 
expenditure. Notwithstanding the advantages of electric winding, 
its high cost had prevented its adoption in this country, and while 
large concerns, which could operate a group of pits from the same 
source of supply, were best able to avail themselves of this, the 
restrictions imposed by power companies with regard to fiuc- 
tuations in demand had hindered development in this connection, 
In connection with pumping, Mr. Mavor pointed out that recipro- 
cating pumps, which, until within the last few years, were in 
common use on the Continent, had now been relegated to the place 
of being stand-by plant to electrically-driven high - speed 
turbo-pumps.. That the latter would become almost uni- 
versal in Britain, could not be doubted; their compact- 
ness, simplicity, and efficiency ensuring, for them the premier place. 
During the past seven or eight years experimental work had been 
in progress both in France and Germany in connection with turbo- 
air compressors, and orders for plants approaching 20,000 H.P. were 
now being captured by Continental firms. A rich harvest awaited 
the successful pioneer of turbo-air compressors in this country. The 
essentials in haulage driving were ample reserve of power and 


* moderate or slow speeds. The slow-speed motor best fulfilled these 


conditions, and the speaker urged that it be more largely adopted in 
preference to the continuous-current high-speed motor for such 
work. In auxiliary haulage there was great room for development 
along the line of displacing both hand and horse haulage, and the 
author was of opinion that the rope haulage seen in this 
country was more economical than the locomotive haulage 
systems in use on the Continent and in America, After 
a reference to the expected: report of the Departmental Com- 
mittee which recently gathered evidence from witnesses represent- 
png owners, managers, manufacturers and. contractors, and the 
proposed modification of the existing Home Office rules, Mr. Mavor 
went on to suggest the urgent need of experimental investigation 
into the whole subject of enclosure of motors and accessory appa- 
ratus, so that the conditions essential to safety might be ascer- 
tained, and authoritatively ascertained. The gallery at Altoft’s 
Colliery in Yorkshire might be utilised for experiments in deter- 
mining the conditions of safety requisite in electrical apparatus 
for use in situations where gas or explosive dust might accumulate. 
In suitable seams coal-cutters were a first-rate investment. The 
average saving effected by these machines: in Scotland was at 
least 9d. a ton. . It was satisfactory that in the manufacture 
and use of Longwall coal-cutters British firms were so far ahead 
of foreign competition that they. were alone in the field. 
The increased output due to the coal-cutter introduced the new 
problem of prompt removal of a large quantity of coal from a com- 
paratively small area. This has brought the mechanical conveyor 
to the front, and this, in turn, had necessitated the provision of an 
uninterrupted service of trams, which meant reorganisation of the 
entire haulage arrangements. There must- be synchronism in the 
cycle of operations. Mining in the future would be increasingly 
mining by machinery and the first requisite in designing such plant 
was first-hand knowledge of the working conditions. The results 
of slovenliness or ignorance in matters of detail were serious, and 
bound to be discovered. In no other department of electrical work 
was carelessness so dangerous, or were the benefits of thoroughness 
more apparent, than in colliery work. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SERVIA.—( Continued from page 808.) 
Dinars per 
100 kg. 
Porcelain insulators in combination with iron aa iss 00 
Iron wire, rolled or drawn : 
Plain, unvarnished, and not coated with other base 
metals or their alloys ; also white-drawn wire ae 6 
Lacquered, varnished, polished, coated with other base 


metals and their alloys ... 8 
Rails for railways (of any shape), even bored ; pieces for 
attaching rails, sleepers and shoes ( plagues d°ubout) for 
Switches, signals, axles for railways, wheels for railways, 
ironwork (detached parts) for railway wheels, brakes, 
buffers, crossings, shuntings, points, and other railway 
Note.—Rails, switches, and other railway material 
imported for use on railways built or exploited by the 
State are free of duty. 
Aluminium wire, laminated or not ... xed see wx, 68 
‘ thread (spun aluminium), if the core consists : 
Of other textile materials '... ase See 
Copper wire : : 
Rough or commonly worked : 
‘5mm.ormorethick ... aos 20 
Less than mm. thick ... pa? 
Finely worked : 
Less than ‘5 mm. thick ... 40 


Plaited or wrapped round with threads es 
Of silk eee 
Of other textile materials sae 200 


n 
ts 
is 
3 
e 
e 
‘ 
3 
L 
r 
) 


THE ELECTRICAL REVIEW. VoL 67. No. 1,722, NOVEMBER 25, 1910. 


ke 

Rough cast wares of copper, not further worked, without 

ornaments, also combined with wood or with roughly 
worked iron parts, weighing per piece more than 10kg. 45 

Cast wares of copper, combined with common materials 

other than articles included in the previous section : 
Rough, even filed, without ornaments ... 
Further worked or with ornaments : 
All ornamental cast wares... 
Other cast wares commonly worked ... es 
Articles not previously mentioned or included : 
Of copper or its alloys alone or in combination with 
other materials : 
Rough and roughly worked ... 80 
Combined with fine (but not the finest) material ee 

Steam boilers and steam engines, stationary or other; 
steam turbines, and generally all machines moved by 
steam power ; machines driven by petroleum, gasolene, 

&e., and all machinery worked by other power (except 
dynamos and electro-motors); turbines, water-wheels, 
and large machine fans for industrial use ; all the above, 
mounted or in separate parts, as also spare parts of such 

Reserve parts of machinery, separately imported.—Dutiable 
according to the material of which made. 

Dynamos, electro-motors, alternators and other electric 
motors and their parts and appurtenances, weighing per 
machine : 

Above 3,000 kg. ... an 

Transformers, condensers, accumulators, electrodes, and 
parts thereof ... eee ose ove 

Electrical apparatus combined with small electric motors, 
such as electric fans, electric ventilators, &c. ... sae 200 

Cables and other conductors of electric power not 
separately mentioned : 

Insulated with metal, wire, sheet metal, &c., or with 
paper, asbestos, eaoutchouc, gutta-percha and imita- 

Insulated with textile materials : 

Telegraphic and telephonic apparatus, articles for the 
installation of house bells, microphones, galvanic dry 
batteries and thermo-electric couples 

Phonographs combined with. the electrical machines be- 
longing thereto, electrical machines, apparatus and 
appurtenances for electric signalling, connecting and 

Measuring apparatus (ampere, watt and voltmeters), 
apparatus for counting (current measurers), interrupters, 
safety appliances, rheostats and commutators... 

N.B.—Measuring apparatus imported as accessories 

to machines, such as dynamos, Xc., and at the same time 
with them, pay the duties leviable on these machines as 
provided for above. 
Electric lamps : 
Other materials for electric lighting, such as mounted 
supports for electric lamps, safety appliances, insulators, 
keys and other parts... see 75 
Mounted globes and bulbs for electric light... as eee 
Railway and tramway carriages : Goods wagons .. 8% ad val, 
Trucks and trolleys (steam trolleys excepted) ... 

N.B.—Tramway cars pay the same duty as railway 

carriages. Carriages and wagons, trucks and trolleys 

for railways exploited by the State are free of duty. 
Instruments and apparatus : mathematical, drawing, 

physical, chemical, surgical ; manometers, vacuum 

gauges, micrometers, indicators, aerometers, hydro- 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. W. P. Tompson & Co., 


ectrical Patent Agents, 285, High Holborn, London, W.O., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


25,789. ‘‘Improvements in or relating to electric switches.” R. W. 
TownLEY. November 7th. 

25,801. ‘Improvements in and relating to controlling and regulating the 
supply of electricity. A. Banpwin. November 7th. (Complete.) 

25,846. ‘Contrivance for facilitating the fastening of electric conductors to 
walls or other supports.” T. James and C. Jones. November 7th. 

25,858. “Improvements in electric horns.” G.E. Tate. November 7th. 
** Improvements in and relating to trolley replacers.” C. H. Buck. 


25, 
November 7th. (Complete.) 

25,879. ‘Improvements in and relating to galvanic gas cells.” G. Braun 
and F. ScHNEIDER. November7th. (Complete.) 

25,906. ‘Improvements in or connected with electrically-operated time 
switches or time mechanisms.” J. McCarrery and C. H. Kiyne. 
November 8th. 


25,923. “Improvements in electric switches.” V. Horr. N 

(Complete.) 

25,961. ‘* Improvements in bulbs and globes for electric incandescent 1 

and ‘the like.”” J. Meszaros, 8th. 

25,964. ‘* Improvements in the starting and speed regulation of polyphase 
electric commutator motors.’? SIEMENS Bros. DyNAMO Works, Lip. (Siemens. 
Schuckertwerke G.m.b.H., Germany.) November 8th. (Complete.) 

25,965. Improved telephone head-piece.”” M.K. Grant. November 8th. 

25,972. ‘* Improvements in variable-speed dynamos adapted for train li ht- 
ing and the like.” H, Leitner, 

25,975. ‘‘ Improvements in and relating to electric switches.” E. A.J ONES, 
November 8th. 

26,009. ‘‘Improvements in electric switches.” M. J. Raiuine and C. 0, 
GARRARD. November 9th. 

26,022, ‘‘Improvement in electrical control gear.” P. W. ScHOLEFIELD, 
November 9th. p 

26,045. ‘* Improved process for producing electric incandescence bodies,” 
J. KRANNICHFELDT. November 9th. (Complete.) 

26,077. ‘‘Improvements in and relating to terminals for electrical 
apparatus.” A. and C, F.C. November 9th. 

26,079. ‘Circuit and device for operating selectors in automatic- telephone 
exchanges.” TELEPHON APPARAT Fasrik E. ZwietuscH & Co. G.m.b.H. 
(Date applied for under Sec. 91 of the Act, November 10th, 1909, being date of 
application in Germany.) November 9th. (Complete.) 

_ 26,102. Improvements in motor-car lamps.’”” Gavan Inric, Lrp., and 
Gavan InrIG. November 9th. 

26,103. _‘*Improved electric regulator.” Gavan Inric, Lrp., and Gavan 
Inric. November 9th. 

26,119. “Improvements in and relating to polyphase electric commutator 
motors.” J.Gray. (M, Latour, France.) November 9th. 

26,120. ‘* Improvements in electric heaters.’’ British THoMsoN-HovusToN 
Oo., Lrp. (General Electric Co., United States.) (Complete.) 

26,124, ‘* Solderless connector for electric cables and apparatus.” H. R. 
DoeEt and A. E. CLarkE. November 10th. 

26,139. ‘Instrument for shorting sparking plugs of internal-combustion 
engines.” §,F. Wines. November 10th. 

26,187. ‘* in electric-current generators.”” M. BRESLAUER. 
(Date applied for under Sec. 91 of the Act, November 26th, 1909, being date 
of application in Germany.) November 10th. (Complete.) 

26,225. ‘‘Improvements in machine for winding armatures of dynamo- 
electric machines for analogous purposes.’’ B. Brooks and F. H. Aston. 
November 11th. 

26,232. ‘*Improvements in and connected with incandescent electric lamp- 
holders.” J. Barnes. November 11th. 

26,248. ‘‘Improvements in electric current-controlling devices or switches.” 
W. Kennepy-Lavriz. November llth. 

26,265. ‘‘Improvements in or relating to incandescent electric lamps.” 
G. A. Prizer. November 11th. (Complete.) 

26,306. ‘‘Improvements in electrical transformers or converters.’? W. A, 
aaa (Application for Patent of Addition No. 14,744/10). November 

ith. 

26,312. ‘“*Improvements in the electric lighting of railway carriages and 
other vehicles.” W. SEAL. 

26,333. ‘Improved electrical alarm signal for employment on board ship.’”” 
W.H. Davy. November 12th. 

26,337. ‘‘Improvements in electric heating apparatus.” A. R. Martin and 
E, Saver. November 12th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of tha Specifications in the following list may be obtained 
of Messrs. W. P. THompson & Co., ,» High Holborn, W.C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps), 


1909. 


a ca Macuinery. A. H. Midgley and C. A. Vandervell. 16,447. 

July 

ControL oF InpuctTion Motors. M. Milch. 16,559.. July 15th. 

METHODS OF AND MEANS FOR OBTAINING ConTINUOUS CURRENTS FROM ALTER- 
NATING-CURRENT CIRCUITS AND VICE VERSA, AND FOR TRANSFORMING DIRECT 
Currents, A.M. Taylor. 20,867. September 13th. (Cognate applications, 
No. 21,157 of 1909, No. 21,622 of 1909, No. 22,791 of 1909, No. 24,444 of 1909, 
No, 1,182 of 1910, and No. 5,896 of 1910.) 

Drrect-Current Exvectric Motors. E. K. Scott. 24,028. October 19th. 

Dynamo-Exectric Macuines. British Thomson-Houston Co. (General Electric 
Co.) 24,126. October 20th. 

REGULATION OF THE VOLTAGE OF ALTERNATING-CURRENT MAcHINES, Hon, C, Ac 
Parsons and A. H. Law. 24,127. October 20th. 

MacuHines. W. Carter. 24,484. October 25th. 

WELDING. §.Jevons. 24,958. October 29th. 

MacGnetic Compasses. Kelvin & James White, Ltd., and F. W. Clark and 
R. Chetwynd. 25,718. November 8th. 

ELEcTRICAL Propunsion oF Siemens Bros. Dynamo Works and M. Kloss. 
25,7384. November 8th. 

TRANSMISSION OF MESSAGES BY WIRELESS TELEGRAPHY. British Radio-Telegraph: 
and Telephone Co. and J. G. Balsillie. 27,395. November 24th. 

MEANS FOR PREVENTING CORROSION OF ELECTRICAL TERMINALS. H, A, We 
Middleditch. 29,778. December 20th. 


1910. 


Exectric Switcues. H. Hirsch. 10,474. April 28th. 

ALTERNATING-CURRENT Macnets. Adams Manufacturing Co. (Cutler-Hammer 
Mfg. Co.) 11,614. May 10th. 

Execrric Moror Controu Systems. British Thomson-Houston Co. (General 
Electric Co.) 18,521. June 4th. r 

METHOD OF AND MEANS FOR CONTROLLING FROM 4 DisTANCE ELECTRIC 
AND ESPECIALLY TELEGRAPH APPARATUS AND THE LIKE. E. 
18,991. 

VENTILATION OF DynamMo-ELEcTRIC Macuines. Siemens Bros, Dynamo Works 
and E. D. Kieffer. 19,164. August 15th. 

ConNECTION OF SiNGLE-PHASE Motors to PobypHase Systems. Akt.-Ges- 
Brown, Boveri et Cie. 645. January 10th. (Date applied for under Inter. 
national Convention, April 5th, 1909.) 

me Castes. Siemens Bros. & Co, and W. Dieselhorst. 1,194, January 
17th. 

MAGNETIC SPEEDOMETERS., R. Stewart. 1,915. January 25th. 

HicH-Tension Macneto FOR INTERNAL-CoMBUSTION MorToRS. 
Etablissements de Dion-Bouton. (Soc. ang 2,883, February 5th. (Date 
applied for under International Convention, February 6th, 1909.) 
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